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PREFACE  TO  THE  SECOND  EDITION. 


In  the  seven  years  which  have  elapsed  since  the  publication 
of  the  first  edition  of  this  work  the  advances  in  the  science  of 
Otology  have  been  very  rapid  and  of  an  eminently  practical 
character,  so  that  in  revising  this  second  edition  the  Author 
found  many  alterations  necessary,  while  other  portions  of  the 
book  required  to  be  entirely  rewritten,  among  which  may  be 
enumerated :  The  Abnormalities  of  the  Auricle,  Otomycosis, 
The  Treatment  of  Chronic  Otorrhcea,  The  Classification  and 
Treatment  of  Aural  Polypi,  and  the  Diagnosis,  Etiology,  and 
Treatment  of  Aural  Vertigo.  Such  material  as  has  become 
obsolete  is  of  course  omitted,  by  which,  and  n  new  typogra- 
phical arrangement,  the  numerous  additions  have  been  accom- 
modated without  increasing  the  bulk  of  the  volume. 

In  conclusion,  the  author  takes  pleasure  in  acknowledging 
his  indebtedness  to  his  confreres  in  this  branch  of  medical 
science,  both  at  home  and  abroad ;  their  enthusiastic  and  meri- 
torious labors  have  enabled  him  to  make  his  book,  he  trusts, 
more  than  ever  w^orthy  the  kind  reception  accorded  to  the  first 

edition. 

CHARLES  H.  BURNETT. 

Ko,  tST  Soctb'Eiubtcknth  Strket, 

Pnii.AnF.LrniA,  Auguit,  1884. 
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PREFACE  TO  THE  FIRST  EDITION. 


In  view  of  the  great  advances  which  have  been  made  of  late 
years  in  Otology,  and  of  the  increasing  interest  manifested  in  it, 
the  Author  has  felt  that  the  profession  might  welcome  a  new 
work,  which  should  present  clearly  but  concisely  its  present 
aspect,  and  should  indicate  the  direction  in  which  further 
researches  can  be  most  profitably  carried  on. 

Such  a  work  it  has  been  the  Author's  aim  to  produce,  and  in 
accomplishing  the  task  it  will  be  seen  that  he  has  freely  availed 
himself  of  the  observations  and  discoveries  of  others.  These  he 
has,  as  far  as  practicable,  tested  by  his  own  experience  in  the 
opportunities  afforded  by  several  years'  special  devotion  to  the 
study  of  the  diseases  of  the  ear. 

Considerable  practice  in  teaching  has  shown  him  that  the 
pathology  and  therapeutics  of  the  ear  cannot  be  properly  under- 
stood without  a  more  intimate  acquaintance  with  its  anatomy 
and  physiology  than  is  afforded  by  the  ordinary  text-books. 
In  these  departments  much  important  work  has  recently  been 
done  abroad,  especially  in  Germany,  and  the  author  is  confident 
that  the  space  which  he  has  devoted  to  their  consideration  will 
not  be  considered  as  excessive. 

In  conclusion,  he  trusts  that,  although  the  work  is  primarily 
designed  for  the  student  and  general  practitioner,  it  will  not  be 
found  devoid  of  interest  for  the  apecialist. 

(JHAULES  H.  BURNETT. 

No.  117  Soi'TH  GlOHTKRXTB  StRKET, 

Piiii.Aoci.rniA,  Sopl«mber,  1S77. 
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TiiK  external  ear  comprises  the  auricle  anrl  the  external  audi 
torv  canal.  The  auricle,  or  ear  of  common  language,  is  formeii 
of  a  cartilaginous  sheet,  from  one  to  two  millimetres  thick,  with 
various  depressions  and  elevations.  Extrinsic  utul  intrinsic  liga- 
raenta  and  muscles  are  inserted  into  it;  it  is  well  supplied  with 
bloodvessels,  lymphatics,  and  nerves,  and  it  is  covered  with  skin. 

The  auricle  has  no  connection  in  its  development  with  the 
branchial  clefts,'  but  is  an  entirely  independent  formation  from 
a  little  ri<lge  of  skin  like  that  which  forms  the  eyelid;  the  otic 
vesicle  does  not  reach  the  surface,  but  an  involution  extends 
from  the  little  prominence,  which  is  to  form  the  outer  ear, 
towards  the  site  of  the  otic  vesicle ;  this  is  the  meatus  externus. 
(Moldenhauer.) 

All  the  important  parts  of  the  auricle  were  found  by  Lowe  in 
a  human  embryo,  onl}-  one  centiTnotrc  in  length,  showing  that 
this  part  of  the  body  is  formed  before  the  upper  and  lower  ex- 
tremities, since  in  the  case  examined  there  were  as  yet  no  signs 
of  separation  or  differentiation  into  these  parts.' 

The  auricular  cartilage  is  of  the  reticular  variety,  and  the 
various  depressions  and  (^Icvations  into  which  it  is  twisted  have 
received  the  following  names  :  helix,  antihelix,  fossa  of  the 
helix,  fossa  of  the  antihelix,  the  tragus,  the  antitragus,  the 
lobule,  and  the  concha.  The  entire  auricle  is  also  called  the 
pinna.  These  portions  of  the  auricle  have  received  other  names 
from  some  authors,  but  those  given  here  arc,  perhaps,  the  most 

■  Some  p.'cent  opinion.'  concerning  the  development  of  the  external  ear  passages. 
l)i>«id  Hunt,  Amcrii-«n  .Journnl  of  Otnlojjy,  vol.  i.,  1879,  p.  2.52. 
•  Archiv  f.  Ohrvnheilkundc,  v<il.  xiii.  p.  1(17. 
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commonly  used  in  English,  llenle  and  others  give  to  the  fo8 
helicis  the  name  of  t'ossii  navioularis  or  scapha,  and  to  the  fosMI 
antihelicis  the  name  of  fossa  triangularis.  I  prefer,  however, 
the  names  suggested  by  Gray,  because  they  will  naturally  occur 
to  any  one  acquainted  with  the  anatomy  of  the  auricle,  and  the 
combination  of  a  few  words  will  supply  the  terms  necessary  in 
the  designation  of  the  various  parts  of  the  pinna. 


Fig.  I. 


Fig-  2. 


The  Acriclk. — a.  Helix,  c  Antibellx. 
i.  FuMii  uf  the  helix,  d.  Fusa*  of  tho 
•Dtibelix.  e,  Trsciu,  /.  Antitregus.  k. 
Lobule,     g,  Consha. 


MUBCLIM  ON  TaEOUTKRBoiirACBOrTIB 
CiUlTILAUE    OP  THE  AUUICLK.       (Ellu.)— 1. 

Muscle  of  the  tragua.  2.  Muaolee  of  the 
antitragus.  '.\.  Large  iuu8ole  of  the  helix. 
4.  Small  miuole  uf  the  helix. 


Muscles  of  the.  Auricle. — The  extrinsic  muscles  of  the  auricle 
are  those  which  move  it  as  a  whole,  and  are  the  Attollens  aurem, 
Attrahens  aurem,  and  Rotraliens  aurem. 

The  intrinsic  nuiscloH  of  the  auricle,  or  "  proper  muscles  of 
the  ear,"  are  seven  in  number.  These  have  also  been  denomi- 
nated rfsft^icr,  a  name  well  chosen  as  indicative  of  their  condition 
in  man. 

These  muscles,  with  one  exception,  run  between  the  various 
portions  of  the  auricular  cartilage  and  the  external  auditory 
canal.  They  are  all  muscles  of  animal  life;  but  on  account  of 
their  extreme  thinness  are  pale,  and  lie  immediately  upon  the 
cartilage,  into  the  fibrous  layer  of  whicli  they  are  inserted  by 
means  of  short  tendinous  fibres.  They  are  not  equally  per- 
sistent; whether  thi:y  are  all  equally  developed  at  first  and 
finally  become  atruphied  through  disease,  can  only  bo  decided 
by  a  statistical  comparison  of  the  ears  of  adults  and  children.' 

'  Ueole,  Eingeweidelehre,  S.  726. 
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Five  of  tlie  proper  muscles  arc  on  the  anterior  surface  and 
two  are  on  the  posterior  surface  of  t!ie  auricle.  Those  on  the 
anterior  surface  of  the  auricle  are  the  (rat/icus,  the  antib'agkus, 
hclicis  major,  helicis  minor,  nnd  the  two  on  the  posterior  surface 
are  the  traiiscersus  auricuUs  and  the  obliquus  auricula: 

Fig.  8. 


I 


CARTiLiflc  AHD  MtTscLii  or  TBB  AtiRicLK,  PosUrior  View.  (UenU.)— /.  CartiUge  of 
«il«rn*I  kuditory  oanU.  e.  Surfitoe  of  sttaohmeDt  of  sftme  to  the  edge  of  the  buny  cuoal. 
d.  Cartilage  of  the  pinna,  c.  Cauda  helioit.  I.  Emineatia  toapha?.  j.  Eminentiafogte 
eoscbie.     k.  TranaTeroe  muaole  of  the  auriole.     b.  Oblique  muscle  of  the  auricle. 

In  6orae  rare  cases,  a  third  muscle  is  found  in  the  auditoiy 
canal,  and  is  called  the  M.  incisure  Suntorini.  It  lies  below,  and 
further  in  the  auditory  canal  than,  the  M.  tragicus. 

Ligaments  of  the  Au7'ide. — The  ligaments  of  the  auricle  may 
also  be  divided  into  an  extrinsic  and  intrinsic  set:  The  first  con- 
nect the  auricle  with  the  side  of  the  head,  and  the  second  con- 
nect the  various  parts  of  the  cartilage  together.  The  former, 
the  most  important,  are  two  in  nnniher,  anterior  and  posterior. 
The  anterior  ligament  extends  from  the  process  of  the  helix  to 
the  root  of  the  zygoma.  The  poeterior  ligament  passes  from 
the  posterior  suriace  of  the  concha  to  the  outer  surface  of  the 
mastoid  process  of  the  temporal  bone.  A  few  fibres  connect 
the  tragus  to  the  root  of  the  zygoma. 

Those  connecting  the  various  parts  of  the  cartilage  together 
are  also  two  in  number.  Of  these,  one  is  a  strong  fibrous  band, 
stretching  across  from  the  tragus  to  the  commencement  of  the 
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bdix,  completing  the  meatus  in  front,  and  partly  eocirding  tbe 
bonndarj  of  the  concha;  tbe  other  extends  between  the  concha 
and  tbe  prooeaBOB  eaadataw.* 

«  MotJeaadt  ami  LfmpHatia  cf  the  Amieie. — The  arteries  snp- 
pijin^  tbe  aniicle  are,  tbe  fottaiar  mirieuhr,  from  the  external 
carotid;  tbe  iottenor  ataiadar, from  the  temporal;  and  the  tmrie- 
ular  bnatck,  from  the  occipital.  The  reins  follow  the  arteries  in 
tbeir  general  dietribation. 

Tbe  auricle  ia  soppKed  with  a  beaatifnl  and  venr  rich  network 
of  cqnllaf7  lymphatics,  an  important  consideration  in  aaral 
diaeaae. 

• 

Jtena  <g  the  Auride. — The  nerres  are  most  numerous  on  the 
poaterior  larftoe  of  the  auricle,  while  tbe  concave  surface  and 
tbe  lobule  are  comparative! v  poorlr  supplied  with  nerves. 

lo  aome  of  the  lower  animals,  the  mole  variety  especially,  tbe 
Derrom  supply  of  tbe  anricle  is  so  rich  and  so  peculiar  in  its 
development,  as  to  endow  the  auricle  with  valuable  tactile 
powers.'  The  nerves  of  the  auricle  arc  derived  from  the  ataieit- 
Jarii  magma,  from  tbe  cervical  plexus;  the  potterior  ataietdary 
from  tbe  fiiaal ;  tbe  auriadar  branch  of  the  jmettmoffostrie ;  and 
tbe  moieulfi-temporal  branch  of  the  inferior  maxillary  nerve. 


of  the  Avride. — ^The  cutis  of  the  auricle  is  a  con- 
tinuation of  that  of  the  face  and  bead,  which,  after  covering  the 
cartilagVi  forms  a  fold  at  its  base,  called  the  lobule. 

In  some  rare  instances  the  cartilage  of  the  auricle  may  extend 
into  the  lobale,  and  then  the  usually  harmless  operation  of 
piercing  it  for  purposes  of  adornment  may  give  rise  to  serious 
ebondrttis. 

The  auricle  is  abundantly  supplied  with  sebaceous  glands 
frr»m  0..0  to  2.0  mm.  in  diameter,  which  are  most  numerous  and 
highly  developed  in  the  concha.  The  entire  surface  of  the  pinna 
or  auricle  is  covered  with  downy  hairs,  which  attain  their  most 
luxuriant  growth  near  the  meatus  and  on  the  tragus,  to  which 
fact  the  latter  spot  owes  its  name  of  "goat'"  or  tragus.  Some- 
times  the  antitragus  and  even  tbe  lower  part  of  the  helix  may 
be  copiously  supplied  with  hair,  as  in  }■  ig.  4,  the  auricle  of  a 
man  fafty  years  old. 

Sudoriferous  Glands. — The  sudoriferous  gflands  are  most  abun- 
dant on  the  posterior  surface  of  the  auricle,  an  important  con- 
sideratiou  in  the  manaf^ement  of  the  ears  of  infants,  for  if  their 


Gny't  Anktomy,  p.  629. 


>  Max  Schulue's  Archiv,  1870. 
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auricles  are  pressed  constantly  against  the  lioad,  as  is  too  apt  to 
be  the  case,  chafing  of  these  parts  must  he  the  inevitable  result. 

Fig.  -1. 


The  modified  sudnrifcrons  sjlauds  of  the  cutis  of  the  external 
ear  arc  developed  into  (■eruminoii.s  glands  in  the  external  audi- 
tory meatus.' 


PUY8I0L00Y. 

The  use  of  the  extrinsic  auricular  muscles  is  usually  very  im- 
perfoctlv  developed  in  man,  althnngh  the  ability  to  move  the 
auricle  is  now  and  then  met  with  even  in  tlic  most  cultivated. 
It  hius,  however,  been  su|ip(ised,  that  as  civilization  has  elevated 
lan  above  a  merely  animal  existence,  the  power  to  move  the 
||liric1e  freely  and  voluntarily,  has  diminished  since  the  necessity 
>f  such  a  function  would  cease  Avitli  a  less  savage  life. 

Such  indeed  seems  to  be  the  rational  view  to  take  of  the  use 
of  these  muscles.  That  they  are  capalile,  however,  of  cultivation 
does  not  seem  to  be  an  uncommon  observation.  All  are  familiar 
with  the  story  of  Albinus,  the  anatomist  of  the  eighteenth  cen- 
tury, who  conld  move  his  auricles  so  well,  that  he  was  in  the 
habit  of  removing  his  wig  in  order  to  demonstrate  to  his  class 
the  power  he  possessed  over  his  ears. 

'  Ko«rel,  Strieker's  Hnndbucb,  p.  84t. 


Sir  Astley  Cooper  has  recorded  a  case'  in  which  the  auricles 
were  in  constant  motion  whenever  great  attention  waa  neces- 
sary. Two  physicians  of  my  acijuaintance  can  move  the  auricles 
markedly  with  ease.  I  have  very  otlen  seen  the  auricles  move 
unconsciously  in  my  patients,  when  standing  behind  them,  and 
they  were  obliged  to  he  more  than  usually  attentive.  But  this 
motion  was  not  continual ;  it  appeared  to  nie  to  be  an  entirely 
involuntary  endeavor  to  a<ljust  the  auricle  in  the  most  advan- 
tageous position  for  hearing,  ^\^len  suddenly  surprised  by  an 
unusual  or  loud  noise,  I  am  sensible  of  a  very  marked  move- 
ment, entirely  involuntary,  of  ray  own  auricles. 

I  have  seen  marked  contraction  in  the  region  of  the  tragicus 
and  antitragicus  muscles,  during  the  application  of  the  constant 
electric  current  by  means  of  a  Iwll-electrode. 

The  power  to  move  the  auricle  is  not  dependent,  apparently, 
alone  upon  the  illy  developed  muscles  of  the  car,  as  has  been 
pointed  out  by  Samuel  Sexton,'  of  New  York.  Accordmg  to 
this  observer,  the  attoUms  aiirem  and  aUrahetxs  aurem  are  aided 
in  this  performance  by  the  orbicularis  oris  and  the  oeeipito- 
frontatis  muscles.  These  hist-nanied  muscles  are  said  to  be  able, 
by  conjoint  action,  to  make  tense  tlie  fascia  in  front  of  and  just 
above  the  tragus,  and  when  this  same  force  is  exerted  upon 
that  portion  of  the  deep  teniftoral  fascia  extending  along  the 
anterior  margin  of  the  o.sseous  meatus  until  lost  in  the  anterior 
ligament  of  the  auricle,  the  drum-hca<l  itself  would  be  made 
more  tense,  csiiecially  the  more  distensible  portion,  known  as 
the  membrana  flaccida,  which  is  in  reality  a  continuation  of  the 
skin  of  the  external  auditory  canal. 

Dr.  Sexton,  aided  by  Dr.  .S.  TL  Pinkerton,  made  a  dissection 
of  an  ear  in  a  recent  subject,  in  order  to  determine  the  extent  of 
"the  motion  thus  transmissible  through  the  deep  temporal  fascia 
to  the  motor  {drum-head)  of  the  transmitting  mechanism  of  the 
ear.  Firet,  the  deep  temporal  fascia  was  dissected  up  to  where 
it  is  blended  with  the  anterior  ligament  of  the  auricle.  At  this 
stage  of  the  proceeding  it  was  found  that  traction  on  the  deep 
temporal  fascia  moved  the  auricle  freely.  The  anterior  attach- 
ment of  the  auricle  was  then  divided,  and  a  section  of  the 
fietrous  bone  was  made  In' sawing  down  through  the  tympanum 
rom  above,  separating  the  incus  fmm  the  stapes  and  bisecting 
the  tensor-tympani  muscle  in  its  bon}-  canal,  leaving  the  rest  of 
tlie  mechanism  of  the  middle  ear  intact,  with  the  exception  of  a 
glight  laceration  of  the  drum-head  at  its  inferior  segment.  It 
^as  now  found  that  if  that  portion  of  the  tensor  tyrapani  left 
jvttftched  to  the  manubrium  mallei  was  made  taut  and  so  re- 

'  Phil.  Tmiis,,  Limiiiin,  18(X). 

•  New  Yi>rk  Medical  Kecvird,  Nov.  I",  18S8,  p.  648. 
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tajned  in  the  grasp  of  forcep?  %v1iile  traction  was  made  as  before 
on  the  temporal  fascia,  whit-h  had  boen  disset^ted  up,  the  trans- 
mitting mechanism  responded  promptly  and  became  more  tense 
than  before.  When  alternate  tension  and  relaxation  were  prac- 
tised on  the  fascia,  the  drum-head  tightened  and  relaxed  like- 
wise, the  motion  being  perceptible  to  the  eye.  These  apparently 
demonstrable  influences  of  muscular  action  in  the  middle  ear 
mechanism  in  man,  are  similar  to  those  which  in  a  more  perfect 
manner  are  obtained  in  the  horse,  dog,  and  other  animals  by 
means  of  the  voluntary  action  of  their  more  efficient  muscles." 

The  general  opinion  is  that  a  small  ear,  well  shaped,  is  a  sign 
of  careful  breeding,  whereas  the  large  elephantine  auricle  is 
accepted  as  a  type  of  vulgarity;'  however,  the  unfortunate  pos- 
Bessor  of  a  large  auricle  is  compensated  for  his  so-called  mis- 
fortune, by  the  popular  belief  that  the  large  auricle  is  a  sign  ot 
good  nature  ancl  generosity.  This  may  be  the  modern  idea,  but 
Giotto,  in  his  drawing  of  Envy,  in  the  chajiel  of  the  Arena  at 
Padua,  represents  the  auricle  as  superhuman  in  size,  its  long 
axis  as  a  continuation  of  that  of  the  horizontal  ramus  of  the  in- 
ferior maxillary  bone,  and  without  a  lobule. 

It  is  also  a  matter  of  interest  that  the  position  and  shape  of 
the  auricle  are  race-peculiarities.  In  the  Egyptians  they  are 
placed  high  on  the  side  of  the  head,  as  may  bo  seen  in  the 
jiresent  day,  and  also  in  the  rude  attempts  at  artistic  portrayal 
in  their  very  ancient  moiiunients  and  statues. 

Prof.  Meyei"*  states  that  it  has  already  been  noted  by  previous 
observers  that  malformations  of  the  external  ear  are  found  in  the 
greatest  number  in  coiniection  with  arrested  development  in  the 
region  of  the  first  (Kiemenspalte)  branchial  or  visceral  fissure, 
viz.,  with  clefl  palate,  and  other  forms  of  retarded  development 
in  the  bones  of  the  head  and  face.  The  explanation  of  Virchow, 
that  these  changes  arc  due  to  inflammatory  processes  in  the 
earlier  days  of  fo'tal  development,  seemed  suflScient  to  Meyer, 
until,  as  he  saj's,  he  instituted  a  careful  examination  of  the  form 
and  position  of  the  external  car,  in  a  number  of  insane  people, 
manifesting  those  pecularities  described  and  called  l>y  him 
cranium  progenicura.  In  all  these  eases  ihere  was  a  relative 
arrest  of  development  of  the  bones  of  the  face,  especiaily  a  mal- 
formation of  the  inferior  maxilla,  and  it  should  be  Imriie  in  mind 
that  the  inferior  maxilla  is  formed  through  ossification  in  the 
membrane  of  the  visceral  arch.  The  expectation  of  finding,  in 
just  such  cases,  characteristic  forms  of  the  ear,  was  not  realized, 


'  Purvn<  malin  mores  d<x<eiil,  iiiaa;tiif  pl  erects  indices  sunt  ttultitiit-  aut  loqunci- 
talit.     Ope™  Gnlcni,  iv.  TO".     Kuhn,  Lpiii<ir,  lHS.3. 
'  Ludwig  Meyer,  Ueber  das  Uurwlnisdic  S|iit/.i>lir.     Virehow's  Archiv,  Band 
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and  the  theory  appeared  the  less  tenable  the  further  the  investi- 
gation was  extended  to  numerous  eases  of  both  the  insane  and 
the  sane.  Pathologically,  the  result  of  the  investigation  is  con- 
sidered by  Meyer  to  be  unimportant,  and  he  expresses  a  belief 
that  the  significance  of  the  form  and  position  of  the  external  ear 
is  purely  of  a  physiognomical  character. 

In  connection  with  a  beautiful,  well-formed  face,  we  usually 
find  around,  well-formed,  small  and  close-lying  ear;  whereas, 
in  macrocephalic  heads  we  find  large,  massive,  in  some  cases 
real  elephantine  ears;  while  the  narrow  ear  directed  backward, 
the  so-called  Faun's  ear,  accompanies  a  low,  retreating  forehead, 
sharp  nose,  and  narrow  chin.  A  comparative  examination  of 
normal  male  heads  seems  to  indicate  that  the  position  of  the  ear 
possesses  a  certain  and  constant  relation  to  the  architecture  of 
the  skull,  for  female  heads,  with  a  large  facial  angle,  show  a 
more  vertical  position  of  the  auricle  than  is  usually  seen  in 
females  and  in  children,  who  possess,  ae  a  rule,  small  faci&l 
angles. 

In  women  and  children  we  often  find,  in  connection  with  a 
large  facial  angle,  obliquely  placed  ears,  so  that  the  upper  part 
of  the  helix  points  backward,  and  the  posterior  portion  is  di- 
rected downwards.  The  cause  of  this  is  to  be  sought  for  in  the 
relation  of  the  ramus  to  the  body  of  the  inferior  maxilla  rather 
than  in  the  relations  of  the  superior  maxilla  and  the  frontal 
bones  to  one  another.  The  explanation  of  the  connection  be- 
tween the  position  of  the  ramus  of  the  inferior  maxilla  and  the 
external  ears  is  to  be  referred  to  the  development  of  those  por- 
tions of  the  face  from  the  same  part  of  the  branchial  arch.  Not 
only  the  position  of  the  ears,  but  the  elevations  and  depressions 
of  the  auricle  vary  even  in  the  same  individual. 

Mr.  Darwin's  ideas  of  the  significance  of  certain  prominences 
in  the  helix  are  thus  given  by  that  distinguished  observer:  "The 
celebrated  Mr.  Woolner  informs  me  of  one  little  peculiarity'  in 
the  external  ear  (i.  e.,  auricle)  which  he  has  often  observed  both 
in  men  and  women,  and  of  which  he  perceived  the  full  Bi^^niti- 
cation.  His  attention  was  first  called  to  the  subject  while  at 
work  on  his  figure  of  Puck,  to  which  he  has  given  pointed  ears. 
He  was  thus  led  to  examine  the  ears  of  monkeys,  and  subse- 
quently, more  carefully,  those  of  man.  The  peculiarity  con- 
sists in  a  little  blunt  point,  projecting  from  the  inwardly  folded 

margin,   or  helix These  points   not  only  project 

inward,  but  often  a  little  outward,  so  that  they  are  visible  when 
the  head  is  viewed  from  directly  in  front  or  behind.  They  are 
variable  in  size  and  somewhat  in  position,  standing  either  a 
little  higher  or  a  little  lower ;  and  they  sometimes  occur  in  one 
ear  and  not  in  the  other.  Now,  the  meaning  of  these  projec- 
tions is  not,  I  think,  doubtful;  but  it  may  be  thought  that  they 
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offer  too  trifling  a  character  to  be  worth  notice.     This  thought, 

P however,  is  as  false  aa  it  is  natural .  Every  character,  however 
slight,  must  be  the  result  of  some  detinite  cause,  and  ifit  occurs 
in  tnauy  individuals,  deserves  consideration.  The  helix  obvi- 
ously consists  of  the  extreme  margin  of  the  ear  folded  inward, 
and  this  folding  appears  to  be  in  some  manner  connected  with 
the  whole  external  ear  being  pernuinently  jiressed  backwanl. 
In  man}'  monkeys  which  do  not  stand  high  in  the  order,  as 
baboons  and  some  species  of  maccaus,'  the  upper  portion  of 
the  ear  is  slightly'  pointed,  and  the  margin  is  not  all  folded 
inward ;  but  if  the  margin  were  to  lie  than  folded,  a  slight  point 
would  necessarily  project  inward  and  probably  a  little  outward. 
This  could  actually  be  observed  in  a  specimen  of  the  Akles  bnl- 
zebuth  in  the  Zoological  Gardens;  and  we  may  safely  conclude 
that  it  is  a  similar  structure — a  vestige  of  formerly  f)ointed  ears 
— which  occasionally  reappears  in  man.'" 

Prof.   Ludwig  Meyer,*  in  an  article  referring  especially   to 

Darwin's  idea,  that  the  common,  small  projections  in  the  helix 

of  the  ear  arc  remnants  of  the  pointed  ear  of  certain  Simian 

^K races,  says  that  too  much  importance  ha-s  been  attached  to  the 

^■deviations  in  the  form  of  (he  auricle,  but  he  admits  that  fre- 

^Equcntiy  we  find  irregularities  in  the  edge  of  the  helix.     To  one 

^■of  these,  more  prominent  than  the  others,  Darwin  has  attached 

^fthe  significance  already  alluded  to.     Now,  the  edge  of  the  helix 

is  rarely  completely  smooth,  and  even  when  any  slight  inequality 

of  the  helix  escapes  the  eye,  the  finger  can  readily  detect  it. 

These  are  really  deficiencies  and  not  absolute  prominences,  and 

the  wider  the  loss  of  substance  in  the  helix-cartilage,  the  more 

prominent  will  the  remaining  portions  appear. 

If,  in  an  ear  where  one  or  two  sueii  jprominent  renmants  of 

the  helix  occur,  a  line  be  drawn  joining  tliem,  it  will  correjspond 

with  the  outline  of  the  normal  helix.     That  these  prominences 

^— are  nothing  more  than  remnants  of  the  helix,  is  proven  by  the 

^Pfact  that  their  inclination  and  curve  correspond  entirely  with 

^^tbe  curve  of  the  helix. 

That  part  of  the  helix  which  affords  the  most  e.xamples  of  the 
peculiarity  referred  to  by  Darwin,  is  best  adapted  to  producing 
tlje  longest  points,  since  it  is  the  widest  portion  of  the  curved 
'  elix.  These  changes  in  the  ear  are  doubtless  not  produced 
during  life,  but  are  congenital.  They  arc  found  in  perfection 
in  little  children,  and  are  more  apt  to  occur  in  males  than  in 
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■  8e«  alio  some  reinnrki  and  the  drawings  of  the  cars  of  the  Lcmtiroidou  in 
FKmupi.  Miiril's  Hnd  Mivart's  excellent  paper  in  Trunsnct.  Zonl.  Soc.,  vul.  vii.  pp. 
|6  »iid  90,  18tJ9. 

'  Darwin.  Descent  nf  Man,  toI.  i.  pp.  21  and  22. 
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females.  According  to  Kollniati,  the  helix  is  not  a  separate 
point  of  devc'loinaent.  The  auricle  consists  originally  of  those 
formative  parts  which  can  be  distinctly  recognized  at  the  end 
of  the  sixth  vvoek  of  fwtal  life,  as  tragus,  antitragus,  and  anti- 
helix.  From  the  latter  the  helix  is  develojied.  Hence  we  see 
that  as  interferences  in  the  development  of  the  tragus  may  cause 
the  presence  of  a  cleft  in  it,  so  may  disturbances  in  the  develop- 
ment of  the  aiitihelix  cause  deticieiicies  in  the  helix. 

Laycock'  observes  that  men  of  high  intellectual  attainments, 

freat  capacity'  for  mental  labor,  and  great  force  of  character, 
ave  a  tull,  perfectly  ovoid  uar,  the  helix  well  developed,  the 
lobule  plump,  pendent,  and  uiiattiiched  to  the  cheek  at  its  an- 
terior margin,  These  characteristics  are  seen  in  all  portraits  of 
great  men  which  Lavater  gives,  and  are  easily  observed  in  living 
celebrities. 

The  same  writer  also  says:  "In  a  perfect  ear  the  ovoid  lobule 
hangs  from  the  cartilage  with  a  rounded  lower  margin,  which, 
at  its  inner  border,  is  not  confluent  with  the  face.  Now,  if 
this  inner  margin  be  adherent  to  the  cheek,  and  at  the  same 
time  the  lobule  be  otdy  a  segment  of  an  ellipse,  there  is  more 
or  less  tendency  to  imperfect  cerebral  action.  A  more  impor- 
tant form  is  seen  when  the  lobe  is  not  only  soldered  to  the 
cheek,  but  its  posterior  half  cut  away,  as  it  were,  and  the  helix 
defective." 

A  knowledge  of  these  peculiarities  in  the  ear  of  an  individual 
may  become  of  great  legal  v:ihie,  as  in  the  Tichborne  case,  in 
which  it  was  shown  that  the  "claimant's"  ears 
different  from  those  of  the  lost  heir. 
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Comixtrative  Fimctions  of  /he  Auricle. — The  functions  of  the 
auricle  are  modified  by  the  habits  of  the  animal,  and,  since  in 
most  ibur-footed  mammals  the  external  ear  is  well  developed, 
we  have  an  opportunity  of  observing  in  them  a  variety  of 
functions,  acou.stic  and  other,  aetpiired  by  the  auricle.  The 
large,  long,  and  easily  tnovcil  auricles  are  Ibund  in  animals  that 
are  timid  and  often  pursued  by  stronger  and  sagacious  animals, 
while  those  whicli  pursue,  as  lions,  tigers,  etc.,  possess  auricles 
which  are  short  and  directed  forwards. 

We  have  no  positive  means  of  finding  out  how  sounds  are 
modified  by  these  peculiarities  in  tlie  auricles  of  these  animals. 
However,  by  applying  a  variety  of  speaking-trumpets  to  our 
ears,  and  by  alterations  in  the  position  of  these  artificial. auricles, 
as  well  as  of  our  own  by  manipulation,  we  may  form,  at  least, 
an  approximate  idea  of  the  rnodilication  in  hearing  produced 
by  the  size,  shape,  and  position  of  the  auricle.     By  such  experi- 
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ments  we  eee  that  it  is  highly  probable  that  ordinary  sounds  are 
augmented,  and  faiut  sounds  rendered  very  audible  to  animals 
with  largely  developed  auricles,  by  the  increased  resonance  such 
organs  produce,  a  function  oftlie  auricle  useful  to  animals  which 
are  rapacious  as  well  as  to  timid  ones  which  are  pursued. 

The  auricle  is  small  in  seals,  walruses,  moles,  and  the  manis, 
but  largely  developed  in  some  species  of  the  bat,  and  "is  so  con- 
structed as  to  prevent  air  from  rushing  in  while  flying.'" 

In  birds,  the  auricle  is  wanting,  as  it  would  probably  greatly 

impede  their  flight,  but  in  night  birds,  the  power  to  elevate  the 

«  feathers  around  the  ear  seems  to  indicate  that  tliey  can  supply 

^themselves  at  will  with  a  kind  of  auricle,  and  that  their  hearing 

is  thereby  augmented,  a  necessity  due  to  their  nocturnal  pur- 

H  The  auricles  of  the  mouse'  and  of  the  hedgehog'  are  developed 
Hinto  organs  of  touch,  and  the  auricles  of  marine  mammals  seem 
^Kto  become  almost  useless;  as  in  the  narwhal  "the  opening  of 
the  ear  is  of  the  diameter  of  a  knitting-needle/  and  in  the 
leopard  seal  the  ears  are  merely  openings  in  the  surface  of  the 
skin,  which  are  placed  an  inch  and  a  naif  behiiul  the  eye,"* 
while  in  the  sea-otter'  the  "ears  are  less  than  an  inch  in  length," 
the  animal  being  at  least  five  feet  long. 

In  the  water-shrew,  an  aquatic  mammal,  the  antitragus  serves 
as  an  operculum  to  the  auricle,  which  fact  seems  tu  indicate  that 

Pthe  auricle  is  no  longer  needed  for  hciiringassoon  as  the  animal 
ceases  to  live  in  the  air.  In  the  crocodile,  also,  the  auricle  acts 
as  an  operculum,  and  in  the  whale  it  is  practically  absent. 
Therefore,  the  fully  developed  auricle  is  needed  by  and  found 
in   mammals  whose  life  and  condition  are  aerial,  and  we  And 

I  that  it  ceases  to  exist,  or  its  function^  arc  altered,  in  mammals 
inhabiting  the  water  or  living  underground. 
The  auricle  of  the  Blarina  brevicauda,  a  water-shrew,  is  a 
remarkably  complicated  structure.'  It  is  valvular  in  its  function, 
so  as  to  keep  water  from  entering  the  externa!  auditory  canal. 
The  auricle  in  this  animal  is  folded  forward,  there  is  no  lobule, 
hair  grows  on  the  back  surface,  which  in  the  peculiar  develop- 
ment becomes  the  outer  surface,  and  tits  so  closely  over  the 
meatus  as  to  look  as  though  the  animal  had  no  external  car, 
and  haa  given  rise  to  the  name  of  "  anotus  "  or  "  cryptotus,"  as 
applicable  to  this  creature. 

'  J.  WiUiiims,  Trenlise  on  the  Enr,  London,  1840,  p.  35. 

»  J.  Schohl,  Mux  .Soliiiltzu'b  Arcliiv  f.  Mic.  Annt.,  1871,  g.  260,  lour  plutei. 

'  n.id.,  1872,  y.  296. 

*  Mnriiiv  Muinmalia  of  North  Americn,  by  Chns.  H.  Scammon,  U.  S.  R«v. 
I  MHriiiv,  |>.  lOH. 

»  Ibid.,  p.  166.  "  Iliid.,  p,  168, 

'  Outnr  Kar  of  ninrina  Brcvicaudu,  Ur.  Klliott  Coiu-b,  U.  S.  A.,  American 
I  Journftl  of  OU'logy,  vol.  i.,  1879,  p.  Kil. 


Hf.ionant  Funcdcms  of  the  Human  Awride. — As  early  as  1840,  J. 
Williaiiie,  M.D.,  of  London,  attributed  to  the  "configuration 
and  tcnHion  of  the  auricle"  the  function  of  determining  the 
"finesse  of  hearing."  This  antbor  wa«  led  to  such  a  conciusioD 
by  the  aograentation  of  sound  obtained  by  pressing  forward  the 
uiiricle,  and  surrounding  it  by  the  hand,  bat  he  erroneously 
referred  the  improved  hearing  which  ensaed  to  the  overcoming 
of  what  be  termed  a  relaxed  condition  of  the  aaricle  by  the 
support  of  the  hand.  It  was,  on  the  contrary,  due  to  the  aug- 
mented resonance  of  the  auricle,  brought  about  by  the  relative 
lengthening  of  the  external  ear,  by  pushing  the  aaricle  oat  from 
the  head,  and  adding  to  it  the  resonance  of  the  hand.  It  is 
evident,  therefore,  that  writers  on  the  ear  long  ago  noted  the 
plK'iiomcna  of  alteration  in  the  resonant  functions  of  the  ex- 
ternal luiditory  apparatus  caused  by  increase  or  diminution  of 
it«  depth  and  position :  hut  that  these  phenomena  depended  upon 
the  power  of  the  auricle  and  the  external  auditory  meatus  to  act 
aa  resonators  was  not  suggested  nor  proven  until  Hemholtz's 
exj'erinjents  in  acoustics  had  rendered  the  subject  of  resonators 
clearer,  and  exi>erimenls  on  the  human  ear  demonstrated  that 
the  most  probable  function  of  the  auricle  is  that  of  a  resonator, 
adapted  to  augment  just  those  high  notes  or  sounds  most  likely 
to  be  of  interest  and  importance  to  man. 

According  to  Dr.  Ktipper,'  the  auricle  can  reflect  sound  into 
tJie  auditory  canal  only  to  a  limited  extent,  "because  that  part 
of  the  aaricle  which  would  reflect  the  sound-wave  falling  on  it, 
into  the  auditory  canal,  is  very  small.''  Nor  d<ws  he  oelieve 
that  it  is  concerned  in  the  direct  collection  and  transmission 
of  sound  as  the  drum-head  is,  for  it  is  neither  so  elastic  as  the 
latter,  nor  is  it  inserted  ijito  a  bony  frame.  He  also  denies  it 
the  function  of  determining  the  direction  of  sound,  which,  he 
thinks,  may  be  proven  by  inserting  into  the  meatus,  a  tube  of 
any  kind,  thus  cutting  oft'  all  participation  of  the  auricle  in  the 
reception  of  sound,  when  it  will  be  found  that  the  direction  of 
sound  can  still  be  told. 

This  author  appears  to  be  wrong  in  his  assertion  that  the 
auricle  can  have  no  influence  in  hearing,  for  it  is  well  known 
that  with  the  altered  shape  of  the  auricle  in  otha>matoma,  the 
hearing  is  altered.  He  furthermore  argues  that  the  auricle  in 
man  is  useless,  because  birds  have  none;  but  birds  do  not  need 
an  auricle,  on  account  of  the  high  resonance  of  their  auditory 
canal,  as  well  as  the  interference  in  flying  such  an  appendage 
would  entail.  Dr.  Kiipper,  therefore,  places  the  auricle  of  man 
in  the  "list  of  organs  inherited,  but  no  longer  possessed  of 
fiinctious."      He,  however,  ascribes  an  important  part  to  the 
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auricle  in  tlie  lower  animals,  agreeing  with  Miiller'  that  as  it  is 
eupplicd  with  so  many  (17)  well-dtveluped  imiscles,  it  is  well 
adapted  to  cixtch  sounds,  but  especially  to  express  the  pa.«sious 
of  the  animal,  as  is  best  seen  in  the  horse.     Dr.  Kiipper,  how- 

ver,  apparently  does  not  believe  that  the  auricle  of  man,  while 
losing  the  function  so  sharply  seen  in  the  lower  animals,  gains 
the  higher  and  more  delicate  one,  of  a  resonator  for  the  nobler 

ones  of  the  human  voioe,  as  shown  Ijy  the  author. 
Prof.  E.  Mach'  considers  the  auricles  in  the  lower  aniiiial.s, 
Tesonators  for  the  higher  tones  of  ordinary  sounds  important 
for  them  to  hear,  such  as  the  rustling  of  grass  and  leaves.  Tbis 
fi4notion  depends  [lartly  upon  the  ability  of  the  animals  to  place 
the  auricles  towards  the  direction  of  the  sound,  antl  thus  to  alter 
the  clang-tint,  which  leads  to  a  pro.ximate  knowledge  of  the 
direction  of  the  sound.    A  remnant  of  such  a  function  may  still  be 

■  found  in  the  human  auricle,  according  to  Mach,  wliich  agrees  with 
the  theories  advanced,  previous  to  those  of  Mach,  by  the  author.* 
In  the  summer  of  187:5,  while  I  was  travelling  and  exposed  to 
a  great  variety  of  powerful  sounds,  of  nature  and  of  commerce, 
1  nmde  some  experiments  on  my  own  external  ears,  respecting 

•their  power  of  receiving  all  or  part  of  the  component  tones 
entering  into  such  complex  sounds,  as  the  rustling  of  leaves,  the 
roar  of  Niagara,  the  seething  and  hissing  noise  heard  in  the 
wake  of  a  large  steamer,  or  in  the  escajie  of  steam  from  a 
jiowerfnl  locomotive  or  steanil)oat.  I  fontid  that  by  altering 
the  position  of  my  auricle,  that  is,  by  relatively  lengthening 
thereby  the  depth  of  the  external  auditory  canal,  1  could  analyze 
^tiie  composite  sounds  alluded  to,  for  if  I  pressed  my  auricle  tirmly 
■  back  against  my  head,  I  heard  the  higher  sounds,  i.  e.,  the  entire 
sound  became  to  my  ear  ajiparcntly  of  a  higher  c|uality,  whereas, 

»if  I  pushed  my  auricle  outward  and  forward,  the  deeper  partial 
sounds  became  more  pronounced,  and  the  entire  composite  sound 
became  louder  and  deeper. 
Drs.  A.  H.  Buck  and  C,  J.  Blake  have  informed  me  that  they 
bave  corroborated  in  themselves  my  observations  and  statements 
in  this  connection.  In  the  autunni  of  1873  I  published  my  finst 
paper,  and  in  the  spring  of  1874  my  second  paper  on  what  I  had 
ob8er\'ed  respecting  the  function  of  the  external  ear,  especially 
of  the  auricle,  as  a  resonator  for  higher  notes. 

The  first  paper  contained  chietly  a  description  of  the  pheno- 
Itncna  I  had  observed ;  and  the  second  paper  was  devoted  spe- 
icially  to  their  physical  explanation. 

Tlje  substance  of  the  first  paper  was  the  following,  antedating 
Ithc  papers  of  Drs.  Kiipper  and  Mach: 

Before  any  further  explanation  of  the  functions  of  the  auricle, 

'  Phy»iolngie  der  HHUssaiieetliiere. 

»  Archiv  f.  Olirenlicilkunde,  Bd.  ix.  S.  72.  IB  June,  1874.   ■ 

•  PhilH.  Med  Times,  Ni.    101,  Oct  4,  1873;   No.  127,  ApriU,  1874. 
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Kit  iw  I'r'u'tlv  cotisiiler  the  acoustic  nature  of  Bome  of  the  or- 
dinarv  in'UiuU  wliich  arc  received  by  it.  It  is  well  known  that 
i<vt>rv*»ouiiil  is  tvmposoil  of  a  collection  of  "partial  tones"  or 
"ovvi"-lonc<*"'  which  deternune  its  timbre  or  clang-tint.  Any 
oiu»  of  th*'  onlinary  sounds  of  nature,  as,  for  example,  the  roar 
„f  !  or  of  the  surf,  and  the  rustling  of  the  leaves  in  a 

linx  ini'oscii  of  a  lar^c  number  of  partial  tones,  which, 

for  Uic  ""kc  of  Himplicity,  let  us  call  deep,  intermediate,  and 
high  iwrtial  tonoR. 

Tlu)  onlinary  normal  ear  does  not  isolate  any  of  the  partial 
loiu'it  of  a  cotiiponito  sound,  hut  perceives  them  as  a  whole. 

Tl»ii»  if  dm-  to  the  fact  that  certain  parts  of  the  auricle  re- 
Hounil  hcitl  to  the  high  partial  tones,  while  otlior  portions  of  it 
ixmound  l>*-st  to  the  intcntiediato  and  low  partial  tones,  thus 
iimuring  the  complete  reception  by  the  auditory  nerve  of  all  the 
partial  tone*  which  compose  any  given  sound  falling  on  the 
miriclc.  I  have  discovered,  by  experiments  upon  my  own  ear, 
tliMt  the  region  of  the  helix  and  its  fossa  resound  to  the  deeper 
iu>lei»,  tlic  antilu'lix  and  its  fossa  to  the  intermediate  notes,  and 
liittt  (ho  concha,  "the  deep  concavity  within  the  position  of  the 
nntihdix.  presenting  a  semi-spiral  course  towards  the  entrance 
of  llio  auditory  meatus,"  resounds  best  to  the  high  partial  tones. 
Ill  urtlcr  to  prove  this  it  is  necessary  to  be  in  the  presence  of  a 
•oiind  possessing  the  characteristics  of  those  ah-cady  mentioned, 
when.  \>y  pressing  tlie  auricle  at  its  outer  edge  gently  forward, 
(he  «ound  instantly  becomes  a  deeper  one,  from  the  augmenta- 
tion of  tlie  resonance  for  deep  tones  thus  gained  by  the  hells 

Hud  iti«  fo«fl"- 

The  ilecp  tones,  however,  are  immediately  weakened  or  lost 
hv  placing  Ihc  finger  upon  the  helix  and  pressing  it  firmly 
Hgaiiixt  tbc  head.  Then  it  is  found  that  the  sound  becomes  one 
in  wliii'h  I  be  intermediate  and  higher  partial  tones  are  prominent. 
Hv  pressure  upon  the  antibelix  the  intermediate  tones  become 
w'eaKer,  and  the  higher  partial  tones  are  most  distinctly  per- 
ceived, on  account  of  their  undisturbed  resonance  in  the  concha. 
Finn  pressure  upon  the  helix,  antihelix,  and  concha  will  inter- 
fore  with  the  resonance  of  all  but  the  highest  partial  tones.  In 
tilt!  latter  instance  the  resonance  of  the  meatus  auditorius  ex- 
tornuH  has  full  scope,  for  this  part  of  the  ear,  according  to 
ildmhojlz,  resounds  best  to  notes  of  the  fourth  octave  (e"-g''). 
Therefore,  if  any  one  of  these  portions  of  the  auricle  has  its 
acoustic  functions  altere<l,  eitlier  by  disease  or  artificially,  the 
tones  to  wliicii  it  resounds  will  be  weakened  or  lost,  and  the 
promiiuMKc  oi  the  other  partial  tones  will  change  the  timbre  of 
the  original  sound. 

Experiment  will  show  that  by  giving  prominence  to  a  certain 

Iiortion  of  the  auricle,  viz.,  the  helix  and  its  fossa,  a  sound  may 
II'  rcnilercd  fuller,  and  hence  louder,  from  the  increased  reso- 


I 
I 
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ce  of  the  deejier  notes  which  enter  into  its  composition. 
This  may  explain  the  asserted  iiKTeuse  of  hearing  in  some  cases 
of  othn?niat.oni[i,  wlien  the  .swellitig  may  have  rendered  these 
particular  parts  prominent,  and  thus  have  increased  their  reso- 
nant power.  But  if  the  disease  advance  and  produce  great 
Bwelling  and  rigidity  of  the  auricle,  as  it  usually  does,  we  can 
also  readily  understand  t!ie  impairment  of  hearing  in  these  cases. 
One  without  an  auriele,  all  the  rest  of  the  auditory  apparatus 
being  normal,  eun  indeed  hear  sounds,  practically  very  well,  but 
they  are  altogether  diti'erent,  acoustically  consiilcred,  from  the 
complete  composite  sound  heard  by  the  possessor  of  the  normal 
auricle.  In  the  former  case,  a  large  number  of  the  partial  tones 
being  lost,  the  clang-tint  of  the  sound  is  altered;  whereas  in  the 
latter  case,  the  auriele  receiving  and  conveying  synthetically  all 
the  partial  tones  to  tbe  auditory  nerve,  the  timbre  of  the  com- 
posite sound  is  fully  perceived. 

The  substance  of  my  second  paper,'  explaining  what  I  Iiad 
observeiJ,  was  as  follows: 

The  auricle,  in  combination  with  the  meatus  auditorius,  forms 
a  resonator  of  a  more  or  less  conical  shape,  closed  at  the  bottom 
by  the  membrana  tympani,  the  special  function  of  which  is  to 
strengthen  by  resonance  those  waves  of  sound  which  possess  a 
short  wave-length. 

Let  the  accompanying  diagram   represent  a  section   of  the 
external  ear,  from  tlie  membrana  tympani  to  the  helix.     The 
eection  is  made  from  above  down- 
ward, parallel  to  the  long  axis  Fig.  5. 
of  the  meatus  auditorius  exter- 
Jius,  and  gives  an  ideal  represen- 
tation of  the  manner  in   which 
the  resonator  we  shall  consider 


■  is  built  up  by  the  auditory  canal 
and  the  successive    coliunns    or 


cups  of  air,  represented  by  the 
concha  and  fosste  of  the  helix 
and  antihelix. 

I  The  widest  diameter  of  this 
Tesonant  cone  or  futmel,  or  min- 
iature "speaking-trumpet,"  i.  e., 
the  diameter  obtained  when  the 
helix  and  lobe  arc  made  to  ap- 
proach each  other  about  the open- 
ing of  the  external  meatus  as  a 
common  centre,  does  not  exceed  the  wave-length  of  the  note  to 
I      which  the  resonator  thus  formed  will  respond.     In  order  fully  to 

>  Phila.  Med.  Times,  April  4,  1874. 
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n.  Fnxa  of  helix,  b.  Foeaa  of  antihelix. 
c.  Concha,  m.  Meatus  auditorius  ex- 
Cornus.     (.  Membrana  tjmpani. 
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understand  how  this  resonant  power  ia  maintained  by  the  ejP 
ternal  ear,  and  to  sound-wtivcs  of  what  length  it  specially 
rPHoiinds,  let  ns  first  consider  the  resonance  of  the  meatus  audi- 
toriuH  externus,  and  the  physical  reasons  for  such  a  function  iu  it. 

It  is  known  that  the  external  auditory  canal  resounds  to  the 
notes  e"  to  g",'  and  that  tlie  column  of  air  which  most  easih- 
resounds  to  any  gis'eu  note  is  equal  to  one-fourth  of  the  length 
of  the  wave  of  sound  produced  by  that  note.^  2^'ow,  the  wave- 
length ia  found  by  dividing  the  velocity  of  sound  per  second 
by  the  number  of  vibrations  executed  by  the  sounding  body  per 
second,'  and  the  quarter  of  the  result  of  this  division,  i.  c,  the 
quarter  of  the  wave-length,  will  equal  the  length  of  the  column 
of  air  wliich  will  act  tlie  part  of  a  resonator  for  the  note  pro- 
<lucing  the  sound-wave. 

In  order  to  appreciate  this  fact,  let  us  work  out  a  simple 
problem  in  physics,  with  the  data  before  us,  as  follows;  As 
already  stated,  the  notes  e"  to  g"  have  2640  to  3168  vibrations 
per  second,  and  tlie  velocity  of  sound  in  atmosphere  at  15°  C.  ia  m 
equal  to  Wl'2  feet  per  second.  Therefore,  the  length  of  the  wave  f 
prodncod  by  the  note  of  3168  vibrations  per  second  will  be  found 
ijv  dividing  1122  by  3168.  The  answer  will  be,  about  three- 
eighths  of  a  foot,  or  four  and  a  half  inches. 

Now,  the  column  of  air  which  will  resound  to  the  note  pro- 
ducing a  wave  of  that  length  is  equal  to  one-fourth  of  that  wave- 
length, or  one  and  one-eighth  inch,  which  is  just  the  short 
average  length  of  the  cxternid  auditory  canal.  tSome  authori- 
ties give  one  and  one-fourth  inch  as  the  average  length  of  this 
canal,  but  practically  the  normal  human  auditory  canal  has 
various  lengths,  passing  gradually  from  the  meatus  proper  into  ■ 
the  concha.  And  this  brings  us  to  the  second  consideration 
connected  with  the  phenomena  of  resonance  manifested  by  the 
external  ear,  viz.,  that  as  the  pitch  of  a  note,  let  us  say  of  e"  or 
g",  falls,  the  wave-length  must  become  greater,  or,  in  other 
words,  as  the  number  of  viljriitiuns  jier  second  diminishes,  the 
wave-length  increases;  whicli  is  but  the  enunciation  of  a  com- 
mon law  of  physics.  It  is  now  manifest  that  the  column  of  air 
contained  by  the  external  auditory  canal  will  not  be  long  enough 
to  act  as  a  resonator  for  waves  of  sound  the  quarter  of  which  is 
represented  by  one  and  three-fourths  to  two  inches. 

Therefore,  the  concfui  is  found  auper posed  hy  nature  upon  the  external 
auditory  caned,  in  order  to  lenyihni  it.  We  have  already  seen 
from  exjierimetits  that  the  notes  which  resound  to  the  column  of 
air  represented  by  the  concha,  i.  e.,  the  concha  in  conjunction 
with  the  external  auditory  canal,  are  lower  than  those  which 

•  Helmliiilt^i's  Toneitinfiridant;i?n.  p.  176,  1870. 

«  TytiUnll,  On  Sound,  p.  174,  18il9.  •  Ibid.,  p.  84. 
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resound  to  the  external  auditory  oaniil  whon  it  is  made  to  act 
alone,  which  can  he  accotujilishcMl  by  pushing  the  concha  out  of 
place  by  tirni  pressure  of  it  against  the  head.  The  reason  for 
this  becomes  very  clear  when  we  reflect  that  a  note  lower  than 
those  represented  in  the  scale  from  e"  to  g"  must  have  a  greater 
wavedeugth,  and  therefore  it  requires  a  longer  cohinin  of  air  as 
a  resonator.  If  this  lower  note  should  tall  in  the  octave  below 
those  notes  alread\'  mentioneil,  the  addition  of  the  column  of  air 
in  the  concha  to  that  in  the  meatiis  would  sup)>ly  the  resonator. 

If  to  this  resonator,  composed  of  the  canal  and  concha,  we  add 
tlie  fossie  of  the  antihclix  and  hcli.v,  we  of  course  obtain  longer 
or  deeper  resoiuint  columns  of  air ;  and  T  know  from  my  ex[)eri- 
ments  tliat  notes  of  still  greater  wave-lengths  than  those  nlluded 
to  resound  to  the  column  of  air  rtiprescnted  by  that  contained  in 
the  fossse  of  the  auricle  added  to  that  of  the  concha  and  external 
auditory  canal. 

By  holding  the  hand  behind  or  around  the  ear,  we  have  the 
power  of  adding  a  still  deejier  column  of  air  and  its  resonance 
to  that  of  the  external  ear.  Hence,  the  deaf  person  iiuvdnntarily 
places  his  hand  to  his  ear,  to  increase,  by  resonance,  the  ordinary 
sound  falling  upon  it.  His  hearing  is  thus  strengthened, especially 
for  those  notes  of  high  pitch  and  short  wave-length  to  which  the 
human  voice  owes  its  peculiar  timbre  or  clang-tint.  When  the 
wave-length  increases,  as  it  does  when  the  note  becomes  still 
lower  than  any  of  those  alluded  to,  the  resonance  of  the  external 
ear  ceases  to  exert  any  marked  inlluence  on  the  fundamental 
note.  In  such  a  case  it  is  probable  that  the  re-sonance  of  the 
room  or  street  in  which  we  are  placed  is  aroused  by  the  longer 
wave  of  sound;  but  nature  lias  sujiplied  us,  in  the  external  ear, 
with  an  ever-present  and  delicate  resi^mator  for  just  those  notes 
of  short  wave-length  in  which  the  human  voice  is  so  rich  and  to 
which  it  owes  its  siieciaf  timbre. 

We  may,  therefore,  conclude  that  the  external  ear  {i.  c,  the 
external  auditory  canal  and  tlie  auricle)  forms  a  resonator  for 
those  tones  having  icavr-lenffths  the  ouarters  of  which  are  represented  fjy 
the  various  depths  of  the  column  of  air  contained  by  the  external  ear. 

From  what  has  just  been  shown  respecting  the  resonant  func- 
tions of  parts  anu  of  the  whole  of  the  auricle  and  external 
auditory  canal  in  man,  it  seems  fair  to  suppose  that  the  entire 
ajiparatus  of  the  external  ear  in  all  animals  is  adapted  to 
strengthening  the  sounds  uttered  by  them,  their  species,  and 
their  prey.  The  ab.sence  of  a  developed  auricle  in  birds  is  not, 
in  my  opinion,  an  arguuKMit  against  its  utility  as  a  resonator  in 
man,  for  the  wave-lengths  of  the  high  notes  wliich  the  former 
must  both  use  ami  hear  as  a  means  of  intercourse  with  one 
another,  are  so  short  that  they  will  resound  perfectly  well  in  the 
shallow  auditory  meatus  fountl  in  them. 
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The  auricle  is  supposed  by  KesseU  to  possess  the  function  of 
aiding  in  the  determination  of  the  direction  of  sound,  and  he 
attributes  to  this  part  of  the  ear,  as  I  have,  the  power  of  anal- 
yzing sound. 

Temperature  of  the  External  Auditory  Canal. — ^Dr.  E.  Mendel,* 
of  the  University  of  Berlin,  has  performed  a  series  of  experi- 
ments to  find  the  relative  differences  between  the  temperature 
of  the  rectum  and  that  of  the  external  ear  under  physiological 
and  pathological  conditions  of  the  general  system. 

In  the  normal  condition,  the  temperature  of  the  rectum  is 
0.02°  C.  higher  than  that  of  the  external  auditory  canal. 

Further  experiments  in  cases  of  apoplectiform  and  epilepti- 
form paralysis  show  that  in  such  pathological  states  the  tempe- 
rature is  higher  than  that  in  the  rectum. 

Sleep-producing  doses  of  chloral  do  not  materially  alter  the 
temperature  of  the  rectum,  but  they  reduce  considerably  the 
temperature  of  the  external  auditory  canal.  The  amount  of 
this  depression  in  the  ear  varies  from  0.04°-l°  C.  It  sets  in  in 
from  ten  minutes  to  half  an  hour  after  the  chloral  is  given,  and 
lasts  until  sleep  is  ended. 

Morphia  has  also  a  specific  effect  in  reducing  the  temperature 
of  the  external  auditory  canal  in  varying  amounts,  from  0.1°- 
0.45°  C. 

This  I  consider  important  for  aurists  to  know,  inasmuch  as 
further  experiments  of  Mendel*  show  that  even  ice-bags  fail  to 
reduce  the  temperature  of  the  external  auditory  canal  as  chloral 
and  morphia  do. 

'  Archiv  f.  Ohrenheilkundc,  vol.  xviii.,  1882,  pp.  120-129. 

'  Virohow's  Archiv,  62  Band,  1874.  »  Loc.  cit.,  p.  141. 
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CHAPTER  II. 


THE  AUUITOUV    CANAL. 


ANATOMY. 


The  Temporal  or  Petrotis  Bone. — Before  considering  the  ana- 
tomy and  physiology  of  the  external  auditorj'  ciuial,  it  will  be 
necessary  to  examine  into  the  development  and  anatomy  of  the 
temporal  or  petrous  bone.  The  outer  surface  of  the  temporal 
bone  represents  the  convex  curve  of  a  low  arch,  the  spring  line 
of  which  runs  through  the  outer  part  of  the  middle  lobe  of  the 
brain.     The  squamous  portion,  which  is  the  larger  part  nf  this 


f    firr  £\trouM 


Cbxtrkk  or  D11TB1.0PIIRHT  or  tar.  Thmpural  Bonk.    (Orn/.) 

surface,  being  thin,  and  the  arch  it  spans  low,  the  temporal  bone 
would  be  very  weak  in  resisting  external  forces,  were  it  not  for 
the  support  placed  on  its  inner  surface  l)y  the  petrous  portion. 

Embryolof^y  of  the  External,  and  Parts  of  the  MUldlr  3ir. — The 
Eustachian  tube  is  an  involution  of  the  pharyngeal  mucous  mem- 
brane, and  is  not  the  remains  of  a  branchial  cleft.     (D.  Hunt.) 
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Tlie  external  auditory  canal  is  an  involution  of  the  inte^fument, 
formed  as  a  burrow   in  the   tissue  which   composes   the   tirsi 
branchial  arch.     The  nicnihrana  tympani  is  formed  by  tliejun 
tion   ami  overla]i|iing  of  the  ends  of  the  Eustachian  tube  an 
external    auditory  canal,   the   connective-tissue   layer   between' 
them  foriniiii;-  the  menihrana  propria  of  the  membrana  tympani.' 
The  temporal  bone  develops  from  four  distinct  centres,  exclu 
sive  of  those  representing  the  internal  ear   and  the  auditor 
ossicles. 


It, 

I 


Left  TcHroRAi.  Bone:  Outeb  Sdrface. — a.  Squama,  i.  Groove  for  temporal  artery. 
0.  External  auditory  meatus.  </.  Zjrgoniiitic  proooM.  e.  loserliun  of  niatseter  uiuBole. 
/.  Glenoiil  foiittA.  y,  ArticuLir  ridgo.  A.  Glaeerian  fisxure.  f.  Tympanic  bonis:  anterior 
wall  of  external  auditory  canal,  it.  Inner  end  of  petrous  or  pyramidal  portion  of 
temporal  bone.  /.  Insertion  of  KtylogloneuM  muscle,  m.  Styloid  process,  n.  Insertion 
of  styluhyoideus  muscle,  u.  Insertion  of  teuiporal  (quscId.  p,  i/.  Mastoid  portion.  (. 
Mastoid  process.  r.  Insertion  of  sterno-cleido-mastnid  muscle.  •.  Squnmomo'loidl 
fissure,  u.  Mastoid  incisure,  lo.  Insertion  of  splenius  capitis  muscle,  v.  Insertion  < 
trai-helo-masloid  mnaole. 


These  arc:  one  for  the  squamous  portion  and  the  zygoma;! 
one  for  the  auditory   process,  or  annulua  tymjianicus,  which 
finally  becomes  the  tympanic  bone,  and  forms  the  anterior,  in- 


'  Von  Uaer,  Huschke,  and  KCiUickor  hhkiiij;  f>ldcr  writers;  iiniong recent  writers, 
D.  nunt,  Internntiontt!  Otoloj?.  Cungrfn.-,  1H70,  nnd  .■Vniorioan  Jouniiil  of  Ot<jlo;;y, 
vol.  i.,  187!*,  p.  250;  Miildmihttuer,  Mnqtholngisches  Juhrbuch,  8t«8  Bd.,  Istes 
Heft  ;  UrbHiitBchitsch,  rt'vk'w  in  .■\rc)iiv  f  Ohrunh.,  12te«  Bd.,  iv.  Hcfl,  S.  20r 
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Terior,  and  8ii|iorii)r  piirt  of  tlie  osseous  auditory  caniil;  iiiiotlier 
for  tho  [letrons  and  luai^toid  portions,  and  a  separate  point  of 
development  tor  tiie  styloid  process. 

It  ap[)cars  from  the  anatomical  investigations  of  Adam  I'o- 
litzer'  that  the  styloid  process,  tlie  viiriahle  form  of  which  is  well 
known,  originates  from  an  individual  cartilage-centre,  which, 
not  only  in  tVetal  life,  hut  also  in  the  new-horn  child,  i.s  demon- 
strable as  a  separate  cartilaginous  body,  and  that  the  upper  end 
of  the  styloid  process  is  not  found  at  the  externally  visible  l>a8e 

Kig.  8. 


LrrT  TKMPonAi.  RciNK:  InNrn  Sunr»cK. — n.  Si|uiuiiii.  b,  Meningoul  groove,  c.  Zjgo- 
mstio  ptncvrf.  <l,  8emiaiiniil  of  VidinD  Dtrve.  c,  Hintus  of  Fatloptnn  onitl,  /.  Caniill- 
culiii  pelrupus  eiuplies  iuto  tbis  groovo.  g.  Purui  aouBiicus  fur  auditory  norre.  h.  Citrotirl 
CKiiiil.  f.  Jugular  notch,  r,  o.  Petroun  ur  pjramidftl  part  of  bone.  p.  MH^toili  fora- 
men, for  vein.  n.  Sigmoid  groove  for  lutcral  ainus.  /.  Uroore  for  superior  petro^nl  iiinui. 
i,  Kinineneo  of  superior  aemicircular  canal,  ni.  Petroso-aquamous  auture.  •.  Aquwductua 
veslibuli. 

of  the  process,  but  that  it  extends  upward  as  far  as  the  lower 
part  of  the  eminentia  stapedii,  along  the  posterior  limit  of  the 

ympanic  cavity,  from  which  it  is  sepai-ated  by  a  thin  osscou-s 

htuella. 

The  Developed  Temporal  Bone. — Space  forbids  a  lengthy  con- 
sideration of  the  developed  temporal  bone,  but  a  few  prominent 
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■•  ■  r,  <  (JcHorvo  notice  here,  as,  that  under  the  floor  of  the 
lie  fuvity  is  part  of  the  jugular  fossa;  that  the  anterior 
y,yt\\  M  |iurt  "f  tlie  carotid  canal;  that  the  roof  of  the  tympanic 
(.^Mvit.v  it*  a  thill  hony  septum  between  the  brain  and  the  middle 
««c:  Mild  that  the  mastoid  cells  are  separated  by  a  thin  partition 
\4'  bono  from  Uie  sigmoid  fossa,  in  which  runs  the  lateral  or 
U^liavwrfo  oinua  of  the  dura  mater.  In  addition  to  these  facts, 
UU^V  Im'  mentioned  that  the  entire  internal  ear,  or  labyrinth,  lies 
Ul  •!»»'  p*'li"ou8  pyramid  of  the  temporal  bone,  that  the  middle 
«>Mr  l«  formed  by  the  unifui  of  the  scpiamous,  petrous,  and  mas- 
Uild  p»)rti()n8  of  the  temporal  bone,  and  that  the  osseous  portion 
111'  Uu'  KudUiohian  tube  lies  in  the  inner  end  of  the  petrous  por- 

Fig.  9. 
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Undxr  SirNfAin:  or  Lki't  Tkmpoiial  Dour.     (Qm;.) 


tlnn  of  the  temporal  JHnif,  ihrongh  which  the  tensor  tympani 
luuHclc  may  bo  said  to  iiin  om  iln  way  to  (ho  tympanum.  A 
lore  detailed  explanation  of  thiN  nmsctc  will  be  given  when 
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llliidiiig  to  the  soft  parts  of  tlic  Eustiidiian  tube.    Furthermore, 
the  levator  palati,  an  important  tubal  muscle,  originates  at  the 


ider  surface  of  the  temi 


th 


k1  of  the 


under  surtaee  ot  tne  temporal  none,  near  tlie  inner  enu  ot 

I  petrous  part ;   the  carotid  canal  panses  through  this  part  of  the 
>one,  and  the  jugular  fossa  is  partly  foriiicii  In'  the  temporal 
bone;  the  facia!  nerve  passes  through  this  bone  from  the  brain 
to  the  face,  and  the  aqureductas  cochle.>e,  the  important  exit  for 
the  nerilvniph  of  the  labyrinth,  is  placed  near  the  can)ti<i  canal 
on  the  under  surface  of  the  temporal  bone.     It  is  also  important 
I  for  the  aurist  to  bear  in  mind  that  on  the  upper  and  cerebral 
[surface  of  the  petrous  portion  are  the  petrosal  sinuses,  and  that 
[these  are  closely  connected  with  the  cavernous  sinus,  which,  in 
'turn,  is  emptied  into  hy  the  o[ihthalmic   vein,  a  relationship 
which  may  often  explain  facial  and  ocular  syniptoms  in  obstruc- 
tion of  the  sinuses  from  aural  disease. 
I  The  small  opening  of  the  aquajductus  vestibuli,  on  the  jioste- 

^•rior  surface  of  the  pyrami(Jal  petrous  part  of  the  temporal  bone, 
Hnear  the  entrance  of  the  auditory  nerve,  must  not  be  forgotten, 
^fas  at  this  point  purulent  disease  may  often  be  found  to  have 
etitere<l  the  cranial  cavity  from  tlie  tym]ianum  ami  vestibule. 

The  anterior  wall  of  the  external  bony  auditory  canal  forms 
part  of  the  glenoid  fossa,  and  it  can  thus  be  seen  how,  in  certain 
inflammations  about  the  cur,  movements  of  the  jaw  are  exceed- 
ingly painful. 
^B      At  birth  the  bony  auditory  canal  does  not  exist;   the  ring 
^Urom  wliich  it  is  developed  is  deficient  at  the  upper  fourth,  and 
^Hthe  canal  is  represented  at  that  jioint  Ity  the  curved  lower  edge 
^R>f  the  squama.     The  aforesaid  ring  grows  at  last  into  a  tube 
which  forms  the  [losterior,  inferior,  and  anterior  wall   of  the 
osseous  external  auditory  canal,  to  Miiich  the  name  of  tympanic 
bone  is  also  given.     In  the  new-born  child  the  mastoid  portion 
IS  also  rudimentary  and  not  fully  united  with  tlie  sipiama.     At 
the  line  of  imperfect   union   l)et\veen   these  two  jiarts  of  the 
temporal  bone,  quite  large  deficiencies  are  found  in  early  child- 
^-Jiond  ami  in  some  cases  persist  even  into  adult  life. 


to 


Development  of  (he  Borv/  Audifori/  Canal. — The  osseous  audi- 
tory canal,  i.e.,  the  inner  and  major  portion  of  the  entire  audi- 
ry  passage,  is  developed  from  the  so-called  drum  ring,  anniiliis 
mpanicus  or  [processus  auditorius.  This  ring,  whicli  is  open 
r  intermjited  (for  1-2  mm.)  at  a  point  in  its  postero-snperior 
eriphery,  has  a  furrow  on  its  inner  edge  called  the  sulcus  tyin- 
panicus.  This  ring,  united  to  the  squamous  and  petrous  portions 
of  tlie  temporal  bone,  gradually  grows  outward,  and  forms  the 
antero-supcrior,  anterior,  and  antero-inferior  wall  of  the  bony 
auditory  canal. 
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The  two  prominent  points  (see  Fig.  6)  on  the  anterior  and 
upper  part  of  the  ring  are  called  by  Henle  spina  iymjKinka  antica 
and  posftm^  and  are  the  terminal  points  of  a  ridge  tbrming  the 
upper  boundary  of  a  furrow  called  the  sulcus  maUeolaris,  which 
finally  becomes  the  posterior  boundary  of  the  petrotympanic  or 
Glaserian  Jissure  for  the  reception  of  the  long  process,  processus 
folianus  of  the  malleus,  and  the  various  soft  paifts  which  pass 
through  the  aforesaid  fissure. 

Developmmt  of  the  Annulus  Tympanicus. — The  spina  tympanica 
antica  unites  with  the  tegmen  tyrapani  and  thus  completes  the 
petrotympanic  fissure  posteriorly,  but  the  spina  tympanica  pos- 
tica  projects  beyond  or  behind  the  tympanic  margin  of  the 
squamous  portion  of  the  temporal  bone,  and  also  behind  and 
above  the  drum-head,  and  inserts  itself  at  last  into  the  depression 
between  the  head  and  the  handle  of  the  mallet,  called  the  neck, 
as  shown  by  Henle.  Considered  as  anatomical  points  these  are 
quite  insignificant,  but  when  taken  in  their  physiological  rela^ 
tions  with  the  support  they  give  to  the  malleus  they  are  of 
great  importance.  As  the  bone  develops  the  spina  tympanica 
antica  grows  away,  as  it  were,  from  the  spina  tympanica  postica, 
and  is  finally  seen  at  a  point  far  down  on  the  superior  wall  of 
the  bony  portion  of  the  canal,  and  in  the  fully  developed  broad 
tympanic  bone.  As,  however,  the  spina  tympanica  postica  of 
Henle,  in  the  foetal  bone,  becomes  of  so  much  importance  as  the 
anterior  point  of  insertion  for  the  ligaments  supporting  the 
malleus  in  the  developed  organ,  Helmholtz  has  given  to  it,  in 
its  physiological  relations,  the  name  spina  tympanica  major;  and 
to  a  less  prominent  point  on  the  postero-superior  portion  of  the 
ring  in  which  the  drum-head  is  inserted,  he  gives  the  name  of 
spina  tympanica  minor.  The  latter  forms  the  posterior  point  of 
insertion  for  the  suspensory  ligaments  of  the  malleus.  The  neck 
of  the  malleus  fits  in  between  these  two  points  in  such  a  manner 
that  the  anterior  almost  touches  it.  In  the  perfect  bone  this 
relation  is  not  visible  from  without. 

The  line  of  attachment  of  the  menibrana  tympani  also  shows 
a  slight  and  ill-defined  depression  where  it  passes  near  and  be- 
neath these  points,  i.  e.,  at  its  upper  periphery  above  the  short 
process  of  the  hammer.  Here  the  line  of  insertion  of  the  drum- 
head is  less  sharply  defined  than  it  is  lower  down  the  periphery. 
At  this  ill-defined  point  in  the  upper  part  of  the  periphery  of 
the  membrana  tympani,  "  slight  pressure  with  a  blunt  instru- 
ment will  loosen  the  membrane  from  its  attachments.  In  fact 
it  is  more  truly  attached  to  the  cutis  than  to  the  bone.'" 

'  Mechanism  of  the  Ossicles  of  the  Enr  and  the  Membrana  Tympani.  H. 
Helmholtz,  Bonn,  1869.  English  translation  bv  A.  H.  Buck  and  Kormand  Smith, 
New  York,  1873. 
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Sfifmait  of  liii'inus. — Tliis  sognit-tit  in  the  upper  boi'der  of  the 
drum-head  is  called  the  Kcgnu'iit  ul'  Kiviinis,  snice  it  inchuies 
the  foramen  descrilted  b_y  Rivinus,  an  opening  wliich  in  soTiie 
instances  rejiresents  tlio  last  trace  of  the  first  visceral  cleft,  bul 
which  really  has  no  existence  in  the  majority  of  normally  de- 
veloped adults. 

The  Aiidilori/  Canal. — The  external  auditory  canal  extends 
from  the  bottom  of  the  concha  to  tlie  drum-head,  and  consists 
of  a  cartilaginous  and  a  bony  portion,  the  foi'mer  being  about 
one-third,  and  the  latter  about  two-thirds  of  the  passage. 
I  The  length  of  the  auditory  canal  is  about  one  inch  and  a 
quarter,  and  its  average  width  is  ahout  a  ()uarter  of  an  inch.' 
The  canal  gradually  narrows  to  the  middle  of  tlie  bony  portion, 

FiK-  10. 


VkHTICAL  SriTTIOS  or  Tlllt   KXTKHRikl.   ArillTOBT    Ca.'<AI.,  MkMBRAXA  TvXrANI,  A.NII  Tv«- 

[  ^ANIC  Cavity,  VritWKii  riiuw  i.i  Froht.  (I'oliUer.) — n.  rpiior  osyoouii  wkII  of  the  cnnul. 
I  R.  Lower  oateons  wall  of  tbo  tnino.  A.  Togrnen  tynipiini.  r.  Osseoun  Hoor  of  the  tyiii|iBnio 
,  cavity,  d.  Tymptnic  ci>vit.v.  r.  Meiubrana  t.vinpani.  /.  Ilond  uf  tho  intilleun.  i/.  Lower 
'  »ni  of  the  hnn<lle  uf  the  mnlleut.  o,  ."^hnrt  proreas  of  the  inalleu>.  h.  Bod;  of  the  incua. 
'  V.  .Stapes  in  the  oval  window,  k.  I''alliipian  canal.  /.  Jugular  foaea.  n,  tilandulnr 
I  •riScw  in  the  tkin  of  the  cartltaginoua  canal. 

where  it  widens  again  gradually  to  the  drum-head.  A  hori- 
zontal section,  therefore,  of  this  canal  will  be  pnixinialely  reju-e- 
sented  by  that  of  two  detruncateci  cones  ]>lai;'ed  together  at  their 
points  of  detruucation.  The  auditory  canal  is  lined  with  skin, 
Ib  continuation  of  that  of  the  auricle,  and  not  with   mucous 

I  Richrt,  eight  to  nine  mm.  at  the  opening,  ancl  from  six  to  seven  mip.  nt  the 
ffiindtla  of  flip  canal.     (Hyrtl.1 
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membrane.  The  skin  of  the  canal  is  extended  over  the  drum- 
head, forming  its  dermoid  or  outer  layer,  so  that  a  glove-finger 
will  represent  very  well  the  shape  of  the  cutaneous  lining  of  the 
canal,  the  finger-tip  being  the  position  of  the  drum-head.  In 
the  bony  portion  of  the  canal,  the  skin  is  thin  and  closely  ad- 
herent, its  silvery  lustre  having  probably  led  earlier  observers 
to  call  it  a  raucous  membrane ;  but  there  is  no  such  membrane 
in  the  external  ear.  In  the  inferior  wall  of  the  meatus  there  are 
transverse  deficiencies  in  the  cartilage  called  the  vncisuroR  San- 
torini,  and  there  is  a  cleft  in  the  upper  wall  of  the  cartilaginous 
part  of  the  canal.  The  general  course  of  the  external  auditory 
canal  may  be  described  as  sigmoid,  or  as  a  spiral  turning  an- 
teriorly inward  and  downward,  though  there  are  many  indi- 
viduals in  whom  the  auditory  canal  is  so  straight  that  their 
drum-heads  may  be  seen  very  easily  by  direct  inspection  and 
without  dilatation  of  the  cartilaginous  part  of  the  passage.     I 

Pig.  11. 


The  Auricle  and  tbe  CARTiLAOiRons  Part  op  tbe  External  Auditory  Cahal  (Left 
Siilc).  (Politier.) — a.  Cartilaginous  meatus,  b.  loner  pointed  end  whioh  anitea  with 
o.'feuus  part  of  tbe  auditory  canal,    c.  Fissures  of  Santorini. 


have  frequently  inspected  the  drum-head  in  such  cases  without 
the  knowledge  of  the  person  examined,  sometimes  while  seated 
in  a  public  conveyance.  Such  straight  canals  are  invariably 
wide  ones,  and  much  more  common  in  the  black  than  in  the 
white  race. 

Although  the  external  auditory  canal  is  usually  spoken  of  as 
tortuous,  I  have  observed  that  in  the  negro  it  is  usually  wide 
and  straight,  so  much  so,  in  fact,  that  in  most  cases,  in  this  race, 
I  have  been  able  to  see  the  membrana  tympani  without  the  aid 
of  speculum  and  reflected  light,  being  able  to  look  directly 
down  upon  the  drum-head.     I  have  sometimes,  though  very 
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nirely,  seen  the  same  kind  of  a  wide  and  straight  auditory  canal 
in  the  white  man. 

Could  the  large  auricle  and  auditory  canal  have  any  connec- 

on  with  the  musical  talent  universully  found  in  the  negro  race 

in  this  country?     In  the  white   race,  the  wide   and   straight 

.meatus,  according  to  my  observation,  is  found  in  individuals 

more  than  ordinarily  endowed  with  the  so-called  musical  ear. 

Upon  the  entire  free  surface  of  tlie  cutis  of  this  canal  are 
found  epidermis  and  soft,  short  hair.^,  together  with  the  seba- 
ceous glands  usually  found  in  connection  with  tlicm.  Through- 
out the  canal,  especially  in  tlie  bony  portion,  are  found  vascular 
papillae  arranged  in  parallel  rows,  and  glandular  structures 
closely  resemming  sudoriferous  glands,  but  which  in  their  modi- 
fied form  are  called  ccruuiiimus  <j!uiidt!. 


Fifc'.  12. 


IPcMTRttion  Wall  or  tbr  Lkft  Extiriiai.  OsmoDa  axd  CABTiLAaiRODS  AcniTonr 
Ca^al.  (PollUor.) — 0,  Oponing'>nf  thsglanil*  tn  the  cKrtiUginnua  port'Kin  of  the  ezternnl 
fcttilitiir^  oaoal  anil  oonoba.  b.  TriKni^ular  vpAc«  oocupistl  b^  gUndt*,  inserted  into  the 
MMout  |>krt  of  the  caokl.  c.  lioundnry  between  the  uneoDa  »Dil  oartilagiooui  porK  of 
Ibt  c»n>l. 
(Jeruminous  Glands. — These  glands  begin  about  two  mm.  from 
the  opening  of  the  auditory  canal,  and  extend  to  within  two  or 
three  mm.  of  the  drum-head.  They  are  most  numerous  at  the 
junction  of  the  cartilaginous  with  the  bony  canal,  where  they 
average  as  many  as  ten  to  the  square  millimetre.  According  to 
Buchanan,  there  are  from  one  thousand  to  two  thousand  in  an 
auditory  canal.  The  thickness  of  the  skin  in  the  cartilaginous 
part  of  the  auditory  canal  is  one  and  a  half  mm.  thick. 
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Vessels  and  Nem:?. — The  arteries  supplying  the  auditory  canal 
are  brandies  tVimi  itie  posterior  auricular,  internal  maxillary, 
ami  tetnponil  brandies  of  tlie  external  carotid  artery.  The 
nerves  are  chiefly  derived  from  the  teniporo-auricular  branch  of 
the  inferior  maxillary  nerve.  There  is  also  an  auricular  branch 
of  the  pneumogastrie  nerve.  The  plexus  of  the  sympathetic 
nerve,  distributed  to  the  external  carotid  artery,  communicates 
with  tlie  otic  and  subtnaxiilary  ganglia,  by  means  of  the  plexus 
distributed  to  the  facial  and  internal  maxillary  arteries. 


PHYSIOLOGY. 


The  acoustic  physiology  of  the  external  auditory  canal  has 
ijcen  alluded  to  in  speaking  of  the  functions  of  the  external  ear 
as  a  resonator.  There  is  one  function  it  possesses,  that  t)f 
causing  the  ear-wax  and  some  small  foreign  bodies  to  be  ex- 
truded from  it,  which  has  not  been  fully  explained  heretofore. 

Voltolini'  has  shown  that  if  a  foreign  Itody  is  wedged  in  a 
swollen  auditory  meatus,  and  the  former  be  made  smaller  by 
any  meaiis,  but  especially  by  the  galvano-cautery,  tbe  body  thus 
reduced  will  be  pressed  out  by  the  swollen  walls  of  the  auditory 
canal.  This  he  claims  to  be  an  invariable  physical  process. 
Perhaps  we  may  explain  the  natural  escape  of  cerumen  from  tlie 
car  in  some  such  way  as  the  following:  The  ear-wax  is  mostly 
formed  in  the  wide  end  of  a  detruncated  cone,  L  e.,  near  the 
outer  end  of  the  auditory  canal.  Therefore,  as  the  wax  forms, 
it  presses  upon  the  walla  of  the  auditory  canal,  and  the  latter 
being  widest  towarrls  the  mouth,  i.  c,  freest  on  the  outer  side  of 
the  gradually  growing  mass  of  cerumen,  the  latter  meets  with 
the  least  obstruction  just  in  the  direction  of  its  oidy  escape; 
hence  it  will  be  acteil  upon  very  much  as  if  it  remained  a  con- 
stiint  quantity,  which  is  Ijcitig  continually  pressed  upon  from 
behind,  and  pushed  outward  by  a  gradually  narrowing  auditory 
canal;  for,  as  the  mass  grows  larger,  it  must  necessarily,  with 
its  naturally  lubricated  surface,  slip  into  a  broader,  wliich  is  an 
outer,  phiric  in  tbe  ext.ei'ual  auditory  meatus,  and  thus  at  last  it 
may  be  found  at  the  mouth  of  the  auditory  canal.  Untbrtunately, 
this  delicate  function  is  constantly  interfered  with  by  those  who, 
in  endeavoring  to  clean  out  wax,  push  in  more  than  they 
bring  out,  and  thus,  in  a  short  time,  form  obstructive  plugs  of 
cerumen. 

Another  mode  by  which  cerumen  is  aided  to  fall  out  of  the 
auditory  caiuil,  if  let  alone,  has  been  suggested  to  me  by  watch- 
ing the  gradual  outward  movement  of  a  scab  on  the  membrana 
tympani,  and  of  a  similar  object  on  the  wall  of  the  auditory 


'  Mf>nals9chr.  f.  Ohrenh  ,  No,  !),  1872,  nnd  elsewhere. 
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canal.  If  a  little  fleck  of  blood  forming  on  tlie  mcnibriina  tym- 
ani,  or  on  the  wall  of  the  exfernivl  uuditorj  caiiiil,  he  watched 
r  some  days,  it  will  be  observed  to  change  its  position  by 
oving  ontward,  strongly  suggestive  of  tiie  manner  in  which  a 
BDot  over  the  matrix  of  the  tinger-nail  will  gradusiUy  grow  to 
the  edge  of  the  nail  and  disappear.  I  have  watched  little  scabs 
of  blood  thus  move  from  the  drum  menibraiio  to  the  wall  of  the 
canal,  and  from  tlie  inner  part  of  the  latter  similar  substances 
uiay  be  seen  to  move  outward  to  the  meatus.  The  normal  pro- 
gressive growth  of  tlie  dermoid  coat  of  the  membrana  tympani 
takes  place  most  rapidly,  and  chiefly  in  the  direction  of  the 
superior  and  posterior  iniadrant  of  the  mendirane.'  In  some 
such  way,  I  believe  the  outward  growth  of  the  skin  of  the  audi- 
tory canal  helps  to  force  out  the  superabundant  ear-wax. 


CHAPTER    III. 


MEMBRANA  TYMPANI. 


ANATOMY. 


^a] 


TiiB  inend^raiia  tympani,  or  drunn-head,  is  composed  of  three 
layers,  viz. :  the  external  or  dermoid  layer ;  the  middle  or  fibrous 
"ayer,  also  called  the  membrana  propria;  and  the  internal  or 

Hcons  layer. 


The  Dermoid  Layer. — The  dermoid  layer  of  the  membrana 
tympani  is  a  continuation  of  the  cutis  of  the  external  auditory 
canal.  This  may  be  seen  if  the  skin  of  the  canal  be  macerated 
properly,  when  the  entire  cutaneous  lining  may  be  removed  in 
the  shape  of  a  glove-linger,  the  tip  of  whi<'h  will  represent  thi' 
dennoiu  layer  of  the  drum-head.  In  this  layer  there  are,  how- 
ver,  no  hairs  nor  follicles  such  as  are  found  elsewhere  in  the 
cutis  of  the  auditorx'  canal.  In  other  respects,  it  is  true  skin, 
but  extremely  thin  and  transparent. 


The  Outer  Surface  of  Uie  Membrana  Tympani. — The  dermoid 
layer  is  the  only  otie  of  the  three  layers  composing  the  mem- 
brana tympani  which  can  be  inspected  directly  from  without. 
When  the  ear  is  illuminated  and  a  normal  membrana  tympani 
examined  from  without,  there  are  several  prominent  features  in 

'  Dr.  C.  J.  Blnki",  Americnn  Journal  of  Otology,  vol.  iv.,  1882. 
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It  which  at  once  attract  attention,  viz. :  its  almost  circular  shape 
and  peculiar  polish  and  color:  its  %-ertical  and  horizontal  incli- 
nation; the  manubriuin  of  the  malleus;  the  short  process  of  the 
latter;  the  folds  of  the  membrana  tympani;  the  flaccid  portion 


Fig.  13. 


Fie;.  14. 


ViEV  OFOCTERSDRFACKor  MkIIIIRAIIA  TyUPA!!!. 

(Grubcr.) — a.  Mullens:  manubrium,  c.  Short  pro- 
CMt-.  B.  Tbe  tip  of  the  manubrium.  D.  Posterior 
fold. 


i-kFt  RienT 


Tbe  Nobmal  Menbra:<a 

TrMPA."*!. 


of  the  drum-head  above  these  folds,  called  the  membrana  flaecida 
or  Shrajjiicirs  membrane;  ami  the  bright  trimigular  reflection 
of  light  in  its  antero-inferior  quadrant,  called  the  "pyramid  of 


light. 


Tgmpani. — Fr 


Shape  of  the  3Iembraiin  ii/mpnni. — for  [lurposes  ot  convenience 
in  description,  tbe  outline  represented  by  tbe  periphery  of  the 
membrana  tympani  is  called  circular.  This  form,  however, 
varies  between  that  of  an  ellipse  and  an  irregular  oval,  while  in 
some  cases  where  the  lateral  portions  of  the  annuhis  tympanicus 
are  especially  curved  outward,  it  assumes  a  heart  shape. 

It  may  be  strictly  considered  an  ellipse,  the  loug  diameter  of 
which,  amounting  to  9-10  mm.,  runs  from  above  and  in  front, 
downward  and  backward,  and  tiie  diameter  of  greatest  width  of 
which  runs  from  below  an<l  in  front,  upward  and  backward. 
These  measurements  are  those  given  by  von  Troeltscb,  and  are 
nearly  in  accordance  with  tliose  of  Hyrtl,  according  to  whom 
the  proportion  between  the  diameters  is  as  4..3"'-4.0"'. 

Since  the  ditference  between  them  is  so  slight,  and  their  incli- 
nations are  so  nearly  vertical  and  horizontal,  the  outline  of  the 
membrana  tympani  may  be  considered  circular,  and  tbe  long 
liiameter  is  spoken  of  as  the  vertical  diameter,  while  the  diameter 
of  greatest  width  is  considered  the  horizontal  diameter. 

The  membrana  tympani  is,  therefore,  divided  into  quadrants, 
which  greatly  aid  in  locating  any  point  to  be  deacribea. 


Color  of  the  Membraim   Tympani. — Tbe  normal  color  of  the 
membrana  tympani  is  never  fixed.     Just  as  some  normal  teeth 
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are  bluish  or  yellowiBli-whitc,  so  it  is  with  the  dnini-head,  wliieh 
though  perfectly  nonuii.1  mnv  be  bluish  or  jellowisli-gniy,  tlinugh 
more  frequently  it  ia  found  to  be  the  former.  Tlie  normal  color 
of  the  drum-head  is  usually  spoken  and  written  of,  as  "pearl- 
gray,"  but  whatever  color  the  memhrana  tynipani  may  be  said 
to  have,  that  color  must  always  be  mwlijkd  by  the  physical  condi- 
tione  brought  about  by  stretching  a  nearly  transparent  membrane 
over  a  darkened  cavity.  And  this  is  a  modification  not  sutH- 
ciently  taken  into  account  by  observers.  There  is,  therefore, 
from  the  cause  just  mentioned,  an  admixture  of  iilack  with  the 
delicate  gray  of  the  membrane,  but  it  is  very  .difficult  to  pitin  fa  trans- 
xmit  or  translucent  object,  and  therefore  very  difficult  to  ascribe 
Bven  a  name  to  the  color  of  a  normal  membruna  tynifiani,  since 
its  appearance  is  [lartly  due  to  the  color  which  its  own  substance 
reflects  and  partly  to  the  color  it  transmits  from  the  cavity  of 
the  drum,  tlie  latter  feature  of  course  being  modified  in  every 
imaginable  degree  by  the  thickness  or  thinness  of  the  membrana 
tympani,  as  well  as  by  the  various  conditions  and  colors  of  the 
contents  and  mucous  lining  of  the  tympanic  cavity. 

Modifications  of  color  similar  to  those  in  the  membrana  tym- 
pani can  be  in  a  measure  produced  artificially,  if  we  stretch  a 
piece  of  gold-beater's  skin,  delicate  tissue  paper,  or  sheet  gutta- 
percha over  a  rather  shallow  cavity  ilarkened  by  covering  it  in 
this  manner.     The  color  of  the  membrane  thus  formed  will  be 
composed  of  the  hitter's  own  peculiar  tint  as  an  oparjue  sub- 
stance and  the  color  of  the  cavity  over  which  it  is  stretched  and 
which  it  transmits. 
^^    "That  jiart  of  tlie  membrana  tynipani  just  behind  the  lower 
^nnd  of  the  maimbrium,  and  over  the  proinontoi'y  of  the  cochlea, 
^■s  rendered  yellowish-gray  by  the  rays  of  light  reflected  from  the 
Jjreliow  bone  of  the  inner  wall  of  the  tympanic  cavity  "  (Politzer). 
^iDf  course,  all  these  shades  of  color  vary  a  little,  even  in  the 
normal  state;  but  greatly  during  patliologieal  processes  in  any 
iiart  of  the  structures  entering  into  the  formation  of  the  drura- 
^^cad. 

H|  The  membrana  tympani  owes  its  peculiar  lustre  to  the  delicate 
an<!  shining  epithelium  of  the  dermoid  layer.  If  a  fresh  mem- 
brana tympani  be  placed  in  a  solution  of  nitrate  of  silver,  the 
peculiar  cement-like  substance  between  the  scales  of  this  epi- 

Ithelium  will  become  tinged,  while  tlie  scales  themselves  will 
^maiii  uncolored,  and  tlius  a  distinctly  marked  preparation  will 
be  made  in  which  the  various  shapes  of  the  epithelial  scales 
become  demonstrable  under  the  microscope. 

The  slightest  maceration  or  exfoliati<m  of  this  delicate  epi- 
thelium deprives  the  membrana  tymjiani  of  its  beautiful  glosa. 
Tiie  dermis  of  the  drum-head  is  thickest  in  children. 
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The  TnrUimtkms  of  (he  Mcmbrana  T;fmpani. — Aiiotlier  important 
tact  whicli  attracts  the  attention  of  one  cxaiiiiniiig  tlic  ear  is, 
that  tlie  nienihrana  tymiiaeii,  in  its  normal  eonditioti,  is  inclined 
outvvarii  at  an  angle  of  4;'r^  in  its  vertieal  plane,  ami  in  its  hori- 
zontal plane  is  inclined  10°  towards  the  ri^lit  on  tlie  right  side 
and  10°  towards  the  left  on  the  left  side.  If  the  f)lancs  of  both 
inemhrana"  l)e  extended  downward  until  they  intersect  each 
other,  the  angle  which  they  will  thus  form  willhe  equal  to  about 
130'"^-1H5°. 

Of  still  greater  importance  than  this,  however,  is  the  direction 
of  the  walls  of  the  auditory  cantd  from  the  jdane  of  the  niein- 
brana  tymiiani.  Thus  if  a  jverpendicnlar  be  drawn  from  the 
u|jpcr  pole  of  the  drum-head  to  the  inferior  wall  of  the  auditory 
canal,  it  will  strike  the  latter  about  <i  mm.  from  the  inferior 
pole  of  the  menihrane. 

A  similar  result  will  he  obtained  by  drawing  a  per}iendii'ular 
from  the  middle  of  the  posterior  periphery  of  the  drum-head  to 
the  anterior  wall  of  the  auditory  canal,  from  which  fact  it 
lieconies  very  evident  that  the  antero-inferior  part  of  the  mem- 
brana  tympani  is  further  removed  from  tlic  externa!  opeuiug  of 
the  auditory  canal  than  the  postero-superior  part.' 

The  nienihrana  tyiapani  is  inclined  the  most  in  very  young 
children,  being  in  the  early  years  of  life  almost  horizontal  in 
[uisition,  and,  on  account  of  the  shallowness  of  tlie  auditory 
canal  at  that  time,  the  membrane  is  very  superficial,  especially 
at  its  upper  part. 

In  some  iastances  there  is  observed  a  physiohigical  variation 
in  the  obliquity  of  the  meml>rana  tympani,  and  a  tilling  in  with 
osseous  tissue,  of  the  segment  of  Rivinus.  Hence,  on  inspection 
there  is  found  a  large  portion  of  the  field  at  the  fundus  of  the 
canal  taken  uji  by  the  upjier  wall  of  the  canal,  which  seems  to 
dip  down  to  Join  the  memhraiui  tympani  on  a  line  witli  its  folds. 
Ill  these  cases  there  is  very  little  or  no  membraiia  Haccida. 
This  condition  I  have  observed  in  the  feeble-minded  witli  some 
other  defective  cranial  development.  .Moos  and  Steinbriigge' 
have  observed  in  the  same  individual,  a  cretin,  with  defective 
cranial  development,  a  difference  of  the  inferior  angle  of  the 
memlu'ana  tympani,  of  40*^,  on  each  side.  The  difference  in 
such  cases  may  be  from  10°  to  50°  greater  than  normal.  ^J 

The  Manubrium  of  the.  Malleus. — Running  from  above  down 
ward  and  backward  to  the  centre  of  the  mcmbraiia  tympani  ii 
seen  the  ridge  formed  by  the  nianulirinm  of  the  malleus. 

This  slightly  elevated  ridge,  entirely  opaque  and  decidedly 

'  Grubcr.  Studion  rit>er  dus  TroinmelMI,  p.  4. 
'  Aruliives  of  Otology,  vol.  xi.,  1882. 
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whiter  than  tlie  suiToiindiurc  (Inmi-beiiii,  Jivides  tbe  Tiiembrana 
tyniijani  into  two  ut^'qual  juirts,  tliu'  anteriur  buitig  tbe  snudler 
and  tbe  posterior  tbe  birger.     At  tbe  upper  end  of  tbis  ridge  is 

^tbe  short  process  of  tbe  nudleus,  projecting  sburply  oiitwiird, 
Somewhat  above  the  general  surface  of  the  handle  of  tlie  Iiammer. 

^n  general  appearance  it  is  not  unlike  a  pimple  with  yellowish 
contents. 

The  lower  end  or  tip  of  the  ridge,  wbieb  curves  slightly  for- 
ward, is  flatter,  broader,  and  yellower  than  tbe  rest  of  the  outer 
jovering  of  the  manubrium.     This  is  due  to  the  fact  that  the 

'T)one  proper  is  spade-shaped  at  this  point,  and  also  because  tbe 
radial  tibres  of  the  niendirana  |ii-opria  centre  at  tbis  lower  part 
of  the  bone.  Tbe  lower  end  of  the  nianulfrium  draws  tbe  niein- 
brana  tytnpani  inward  very  markedly,  and  forms  that  dejjressed 
spot  in  tbe  centre  called  the  umbo. 

The  convex  shape  of  tbe  drum-bead  from  tbe  tip  of  the  nianu- 
briam  outward  towards  tbe  periphery  is  due  to  the  coni]>ara- 

►  lively  large  number  of  circular  Hbres  at  a  point  between  the 
umbo  and  {)cripbery,  which  constrict,  as  it  were,  tbe  radial 
fibres,  so  aa  to  form  a  kind  of  funnel. 


Pressure  or  traction  applied   to   the  centre  of  a  membrane 

retched  over  a  ring,  tends  to  draw  the  former  into  a  cone,  a 

Ivertical  section  of  which  is  represented  by  the  line  A  u  a'  in 

Fig  15.     But  if  a  smaller  concentric  ring  bo  placetl  at  b  c  so  as 

to  resist  the  iiidrawing  force  at  u,  tbe  curve  assumed  by  the 

mendirane  is  represented  by  the  line  A  u  a'  iu  Fig.  1(>,  and  the 

I  whole  membrane  is  drawn  into  a  concavo-conve.x  shape. 


Si  EXTERNAL    EAR.  '■miT'm^^^^^ 

TV  YrlliMP  Sj>ot  at  the  End  of  the  Maniihriuw  nf  the  Mallais. — 
Thw  SlH>t  is  not  a  pathological  appearance,  but  u  purely  physio- 
Id^vttl  condition.  It  is  part  of  the  cartilaginous  structure  at  the 
«ckI  Ckf  the  hunmicr. 

Dr.  Trautnmnn,'  who  has  made  a  special  study  of  the  spot, 
(«Bcludi's  that:  1,  Its  physiological  Bigniticance  is  the  same  as 
W  cpipli\sis  of  a  long  hone.  '2.  The'diagnostic  value  of  the 
wlloxv  spot  is  apparent  in  cases  of  thickening  of  the  niembrana 
IvnijvHni,  when  the  former  will  disappear  niucli  sooner  than  tlie 
>i>iiri>  i'<lge  of  the  malleus.  3.  Opacities  of  the  membrane  with 
thickening  change  the  color  of  the  yellow  spot.  4.  When  tlie 
nimlKMia  is  twisted  on  its  long  a-xis  the  form  of  the  spot  will  be 
altered,  o.  If  the  spot  does  not  move  during  alterations  in  the 
•tnuwphorie  pressure  in  the  canal,  by  means  of  Siegle'e  specu- 
lum, it  is  fair  to  conclude  that  either  ankylosis  of  the  malleus  or 
itii  Jkdht'sion  to  the  inner  wall  of  the  tympanic  cavity  lias  oc- 
eurred.  In  the  latter  instance  the  ditfercntial  diagnosis  is  aided 
by  the  necessary  foreshortening  of  the  handle  of  tlic  hammer. 

»/'V(/o(  of  the  Mcinhrana  Tijmpaiii. — From  the  short  process  of 
the  ujanubrium  of  tlic  malicus  two  delicate  ridges  may  be  seen, 
one  passing  forward,  the   other    backward   to   the    periphery. 
These  are  the  so-called  folds  of  the  mcmbrana  tympani.     They 
jifc  formed  by  the  pressure  outward  of  the  short  process  of  the 
malleus.     They  are   important  topographical  as  well   as  diag- 
nostic points  of  the  nieiiil)rana  tympani.     Above  these  folds  is 
the  BO-callcd  membrane  of  Shrapnell,*  or  mcmbrana  flacciila. 
It  owes  its  tuiccidity  to  the  small   amount  of  tibrous  tissue  en- 
tering into  its  composition,  and  to  the  loosely  stretched  cuta- 
neous and  mucous  layers  of  the  inembrana  tympani,  which  here 
come  together.     In  this  memliranc  somewhere,  there  was  once 
said  to  be  a  normal  opening,  the  foramen  of  Rivinus,  named  after 
the  writer,  who  iirst  called  attention  to  its  supposed  existence 
in  1717.    Ever  since,  the  dispute  has  turned  upon  several  points, 
viz.,  tirst,  whether  there  is  such  an  opening:  secondly,  is  it  nor- 
mal or  pathological;  and,  lastly,  in  what  part  of  the  membrane 
is  it  found. 

Although  a  number  of  distinguished  observers,  among  whom 
may  be  quoted  Patruban,  Gruber,  Politzer,  and  Ilyrtl,  have 
investigated  this  point  in  the  anatomy  of  the  mendirana  tym- 
pani, the  ciuestion  was  for  a  long  time  an  open  one,  until  ITyrtl 
denied  the  existence  of  a  normal  opening  in  the  mcmbrana 
tlaccida,  either  in  the  adult  or  in  the  infant  cadaver.     lie,  how- 

•   Aix-hiv  r.  O.,  15(1.  xl  [<]>.  !Kt-n3. 

'  Henry  Jcnius  ShrHiJiivll,  ivt  <>di>  Shri»pncll,  b«  several  Oerman  authors  have 
eall.tl  him  Thi«  aiiUiors  ilcsorijitioii  of  the  inciiibruna  thiccida  is  found  in  the 
London  Med.  (iazfUe,  vol.  x.  p.  120. 
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'ever,  adniit.s  that  a  intul  of  dcvehpmaU  lu  the  memhram  in  the 
neighhorhoofj  of  the  RivinVan  segment  may,  iii  snnie  cases,  lead 
to  the  formation  of  a  quasi  foramen,  Imt  the  normal  existence 

Bof  such  a  foramen  is  not  proven.  Such  tostimoiij  as  Ilj^rtl's  is 
iucontrovertihle  in  the  author's  oiiiiiion,  and  can  never  be  over- 
thrown by  the  assertion  that  tlic  opening  is  so  small  that  the 
anatomist  must  look  for  hours  with  a  magnifying  glass  in  order 
to  find  it;  nor  can  I  understand  how  a  foramen  should  be  so 
small  as  to  require  such  persistent  search  with  a  magnifying 

I  glass,  and  yet,  when  found,  be  large  enough  to  allow  a  bristle 
to  pass  in  and  through  it. 
Pi/rfwu'd  of  lJ(]hi. — The  pynimi<l  of  light  is  a  name  applied  to 
the  beautiful  triangular  reflection  of  light  emanating  from  the 
antero-inferior  quadrant  of  the  normal  membrana  tympani.  The 
ape.x  of  this  triangular  reflection  touches  tlie  tip  of  the  manu- 
briiim  of  the  malleus,  and  its  base  lies  on  the  ]»eriphery  of  the 

B membrana  tympani.  It  forms,  with  the  handle  of  the  malleus, 
an  obtuse  angle  anteriorly,  which  becomes  greater  .is  the  incli- 
bation  of  the  membrana  tympani  to  the  auditorv'  canal  dimin- 
ishes. Its  average  height  is  from  ]i  to  2  mm.,  and  its  average 
width  at  the  base  is  from  1|  to  "2  mm.  Tiiis  reflection,  M-hich 
has  been  called  an  isosceles  triangle  from  its  general  apfiearance, 
is,  strictly  considered,  pyramida!  in  shape,  and  hence  the  name 
applied  to  it  by  most  writers  of  the  present  day. 

The  causes  of  the  formation  of  tfiis  pyramid  of  light,  or,  in 
other  words,  the  optica  of  this  important  spot,  have  been  vari- 
ously explained  by  a  number  of  careful  observers.  Wilde,  the 
first  to  describe  it,  believed  it  to  be  due  to  the  convexity  of  the 
membrane,  but  other  ol)servers  siiir-e  that  time,  among  whom 

imay  bo  named  Politzer,'  (truber,^  Voltolini,'"  and  Trautmann,* 
have  most  clearly  shown  that  such  a  convexity  is  not  tlie  only 
<aiusc  of  the  formation  of  the  pyramid  of  light.  From  the  more 
recent  investigations,  it  is  most  conclusively  proven  that  there 
are  three  elements  indispensable  to  the  formation  of  this  pecu- 
liar reflection  of  light,  viz.,  a  shining  surface,  the  inclination  of 
tlie  membrane,  and  its  peculiar  funnel-like  shape.  In  these 
tliree  conditions  may  be  found  the  solution  of  three  very  im- 
portant questions,  viz.:  1.  Why  do  we  see  such  or  any  reflection 
from  the  membrana  tympaTii?     •!.  Why  do  we  see  this  one 


'  Dia  Ho1eiK'litung:sbildcr  des  TroinmelfelU  iin  krnnken  und  ge»unden  ZiisUndc, 
fWion,  18B6. 

'  Aniitntiiisrh.  Pdvi-ioliigische  Studien,  uber  dxs  Tromiiieirell  mid  die  trchor- 
^knochrlchcn.  Wicri,  ISl'iT. 

•  MtiiiuUscIir.  f.  Olirenh.,  ilnhrg.  vi.,  No.  8. 

•  Artliiv  f.  Ohrenlioilkuride,  Biind  ii.,  N.  F.,  1873. 
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ill  the  antero-inferior  quadrant?     And,  3.   Why  is  its  shape 
pyramidal? 

The  Jirst.  condition,  viz.,  the  reflecting  surCace,  is  supplied  hy 
the  lustrous  epithelium  of  the  dermoid  layer  of  the  membraua 
tympani,  and  thus  an  answer  is  mven  to  the  first  question. 

The  second  condition,  viz.,  the  peculiar  inclination  of  the 
mcrnbrana  tyni]>ani,  ho  places  the  mcnihranc  that,  by  the  modi- 
ficatioiis  of  its  surface  brought  about  by  the  traction  inward  at 
the  umbo,  the  only  possible  spot  Irom  which  light  can  be  re- 
flected is  just  where  the  pyramid  of  light  is  seen.  This  point 
will  l)c  more  fully  explained  further  on. 

The  thml  condition,  viz.,  the  funnel  shape  of  the  membrana 
tympani,  will  explain  the  ]ivramidal  shape  of  this  reflection, 
upon  the  physical  law  pertaining  to  concavo-convex  mirrors. 

Not  one  of  these  conditions  is  sufficient  of  itself  to  produce  a 
normal  pyramid  of  light  on  the  drum-head.  That  the  lustre  of 
the  dermoid  layer  is  an  important  factor  in  producing  this  pecu- 
liar reflection,  may  be  easily  proven  by  syringing  an  ear  in 
which  the  pyramid  of  light  is  seen  in  its  normal  condition. 
After  a  slight  nuiceration  of  the  dermoid  laver  has  been  thus 
produced,  and  its  shining  surface  destroyed,  the  pyramid  of 
light  will  be  found  to  have  disappeared  or  to  have  become  dulled 
or  distorted. 

In  order  to  prove  that  the  peculiar  inclinations  of  the  mera- 
brana  tyrnpani,  respecting  the  walls  of  the  auditory  canal,  have 
also  their  part  in  the  formation  of  the  pyramid  of  light  at  that 
point  where  it  is  normally  found,  viz.,  in  the  antero-inferior 
quadrant,  it  is  only  uecessary  to  inspect  a  normal  drum-head  iu 
which  the  reflection  of  light,  in  question,  is  found,  during  the 
inflation  of  the  tympanic  cavity  by  the  Valsalvan  or  any  other 
method.  It  will  then  be  seen  that  the  pyramid  of  light  becomes 
altered  in  its  position  in  respect  to  the  maUetis.  That  this  reflection 
can  come  only  from  the  antero-inferior  quadrant  is  further  shown 
by  an  experiment  of  Folitzer's,  as  follows : 

If  the  auditory  canal  be  removed  from  the  membrana  tym- 
pani, so  that  the  latter  is  attached  only  to  tlie  annulus  tyiu- 
panicus,  and  the  membrane  then  be  revolved,  so  that  other 
parts  of  its  surface  successively  assume  the  [losition  of  that  from 
which  the  pyramidal  reflection  formerly  came,  we  shall  perceive 
on  each  of  these  parts  a  reflection  almost  e.xaetly  like  the  original 
pyramid  of  light,  excepting  behind  the  manubrium,  where,  owing 
to  the  difl'erent  curve  of  the  membrane,  the  reflection  in  questioa 
will  be  somcuhat  diflcrent,  iioth  in  shape  and  brilliancy. 

The  third  iin]>ortant  condition  in  the  formation  of  the  pyramid 
of  light,  is  the  funnel  shape  of  tin'  membrana  tympani,  to  which 
is  due,  according  tf>  Trautmarin,  the  pyramidal  shape  of  the  re- 
flection under  consideration. 
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The  Onisc  of  the  Pi/n>iiiidi(l  Shape. — It  is  alrccidy  kiimvii  that 
the  incinbrana  tvinpatii  is  drawn  inward  it!  siicli  a  way  by  the 

Iniaimbriuni  of  the  tiiallcus  and  the  j>etuliar  di.stribntion  ot'tilires 
in  the  menibraua  propria,  that  its  genei-al  sliape  may  be  likened 
to  that  of  a  shallow  concavo-convex  futmol  or  the  flower  known 
as  the  "morning-glory"  or  convolvulus.' 
As  its  surface  is  very  polishe<l  it  may  be  considered  a  convex 
mirror,  which,  for  the  sake  of  better  explaitiing  the  pyramidal 
shape  of  the  light  spot  of  the  menibraua  tytiipani,  we  may  con- 
sider a  convex  mirror  composed  of  an  indefinite  number  of  .sec- 
■  tions  of  convex  mirrors  with  radii  varying  from  that  of  a  mere 
point  to  that  of  the  circle  which  the  periphery  forms.  Now, 
since  it  is  a  law  of  physics  that  the  image  reflected  from  convex 
mirrors  varies  in  size  directly  as  the  radius  of  the  mirror,  we 
shall  have  in  the  composite  convex  mirror  represented  by  the 
drum-head,  an  image,  which  at  the  centre,  i.e.,  at  the  point  of 
the  manubrium,  is  a  mere  jioint  of  light,  but  which  gradually 

■  enlarges  towards  the  periphery,  until  we  perceive  a  triangular 
spot  with  its  base  on  the  periphery,  the  height  of  which  dcjicnds 
on  the  distance  of  the  centre  of  the  mirror  from  the  periphery, 
and  the  breadth  of  the  base  uf  wliicii  depends  on  the  dimensions 
of  the  periphery;  the  greater  the  latter  the  wider  the  base  of 
the  triangle  of  light. 

Dr.  Trautmann  thus  sums  up  the  causes  of  the  pyramid  of 
liecht :  "  The  normal  membraiia  tyuipani  has  quite  a  high  degree 
lot  superficial  lustre,  is  inclined  at  an  angle  of  4.5°  in  its  vertical 
jlane,  and  in  its  horizontal  plane  it  is  inclined  10°  towards  the 
right  on  the  right  side,  and  10°  towards  the  left  on  the  left  side, 
i'urthermore,  it  is  drawn  inward  so  as  to  form  a  concavo-convex 
funnel,  the  point  or  apex  of  which  lies  in  the  centre  of  the  an- 
jfior  periphery  of  the  yellow,  sickle-shaped  expansion  at  the 
jnd  of  the  anterior  edge  of  the  mamibrium  of  the  malleus,  the 
ingle  at  which  the  walls  of  the  funnel  meet  is  greater  than  a 
right  angle,  the  depth  of  the  funnel  is  ecjual  to  about  2  mm., 
«iid  tlie  distance  from  the  apex  to  the  periphery  is  2A-3  mm. 
Kanteriorly,  and  3  mm.  posteriorly. 

^  "But  a  reflection  of  light  from  tlie  surface  of  the  tucmbrana 
tympani,  were  it  flat,  could  not  reach  tiie  eye  of  an  observer, 
^l)ocau80  the  rays  of  light  from  without,  on  a<'i;oiint  of  the  incli- 
Bnation  of  the  membrana  tympani,  would  fall  u|ion  the  plane 
■eurfaces  of  the  same,  at  a  very  acute  angle,  and  since  the  angle 
Hof  reflection  is  ecjual  to  the  angle  of  incidence,  the  rays  of  light 

■  reflected  from  the  planes  of  the  membrane,  the  latter  having  an 

■  inclination  of  45°.  would  strike  the  inferior  wall  of  the  external 
B auditory  meatus,  and  in  consequence  would  be  unable  to  reach 
H^the  eye  of  the  observer. 


'  Vi.ltolini,  loc.  oit. 
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"  The  rolnfioiiB  arc,  however,  tiifteient,  when  we  consider  the 
'«\>floctuin  of  lijfht"  wlii<li  is  found  in  the  concavo-convex. 
!\inn»«l-*httj>otl  tract.  On  account  of  the  vertical  inclination  of 
4A"  of  the  nuMnbriina  tyttijiani  and  of  its  horizontal  inclination 
of  10'',  i«»d  alno  lu-cunsc  of  its  concavo-convex  shape,  the  antero- 
inferior i|Ui(dninl  of  ttn'  mcnibrana  tynipani  is  drawn  at  right 
ttnifh'K  to  lh»'  illiiniiiiatitif;  oltji-ct.  Since,  now,  the  illuminating 
hodv  and  the  «\vc  are  in  iln'  same  line,  or  should  he,  in  order  to 
ohtnln  the  licctt  noHKihle  illuniinntion  of  the  meinbrana  tympani, 
onlv  the  ruvii  of  light  wliich  fall  perpendicularly  upon  the  antero- 
itd'("rit»r  ipiatlrant  can  roach  the  eye,  since  ail  other  rays  are 
iH'tlccicd  at  Kiich  an  angle  that  they  Btrike  the  walls  of  the  audi- 
tory r«n»«l ;  tlicrcforc,  the  only  reflection  of  light  seen  by  the 
ohiierver  coincH  from  the  antero-inl'erior  quadrant  of  the  raem- 
Imnia  tympani. "' 

(ifomrtriv  Divisions  of  the  Mevibrnna  Ti/mpani. — Kessel*  has 
mitftf«'»t«Ml  u  divitiion  of  the  niemhrana  tympani  into  two  grand 

tracts,  one  above,  the  other  below  the 
folds  of  the  drum-head,  ae,  ed.  The 
upper  tract  is  subdivided  into  three 
sectors,  viz.,  a  eft,  bee,  and  ced,  Fig. 
17.  The  stxtora  are  bounded  helow 
by  the  folds  of  the  membrana  tym- 
pani, and  above  by  the  annnlus  tym- 
Ijuinicus  and  the  segment  of  Rivinus, 
><•.  The  middle  sector,  bee,  is  sepa- 
rated from  the  other  two  on  each 
side  by  the  two  suspensory  ligaments, 
Ar,  e  e,  of  the  handle  of  the  hammer. 
Hotween  the  anterior  suspensory  liga- 
ment, bf,  and  the  anterior  fold  of  the 
nuMnbnma  tympani  lies  the  anterior 
MH'tol',  Mll'l  bt'tw-tmn  llie  pi>8torior  8U«fH>nsory  ligament  and  the 
i(Oii(t<ilor  (bid  o['  lh«>  n\embnuin  tymjnini  lies  the  posterior  seg- 
liiuid.  'II'"  iiderioi'  divi!»i\>n  of  the  membrana  tympani,  viz., 
tilHl  pni'Ib'ii  below  tlie  fi>/t/,<.  i*  divid^ii  into  «n  anterior  segment 
bi«i(lnnlii^  at  the  aiilerior  fold  of  the  iniMubrana  tympani  and 
»>%r»Midliu(  to  llio  pyrnmid  of  light,  lUid  the  posterior  segment 
v«(eh»l«  Aoiti  tlie  |tyi*MUih)  of  light  to  th*  jKxsterior  fold  of  the 
lih'inliMine 

AiHuidlii^t  to  Kexiel.iiMkkUlgtiMimMddof  light  the  inferior 
|(otUtdill\   lieiweeii   llitN*»  MftllMltB  M  ikol  arbitntry,  but  has  a 

I    \  ...      ..II       |.     w* 
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good  reason  in  the  tact  that  the  nidial  fibres,  ruiitiinir  df)wiiwiird 
and  forward,  i.  e.,  in  the  tract  of  tlie  triangle  of  light,  from  the 
point  of  the  manubrium  of  the  malleus,  in  a  drum-head  of  normal 
position,  are  shorter,  and,  therefore,  tenser  and  more  retracted 
than  those  fibres  which  run  directly  backward  and  forward  from 
the  manubrium. 

Annnlus  Tcndinosus. — Before  considering  the  membrana  pro- 
pria, the  structure  from  which  the  fibres  of  this  middle  layer  of 
the  membrana  tympani  originate  demands  a  short  description. 
This  is  the  so-called  annulus  teiidinosus,'  or  tendinous  ring  of 
Arnold.  It  is  a  mass  of  fibrous  tissue  arranged  around  the 
periphery  of  the  membrana  tyriipani,  efi'ecting  the  union  between 
the  latter  and  the  inner  edge  of  the  (5.\terna!  auditory  canal. 

The  atinulus  Inidinosus  is  not  found,  however,  at  that  part  of 
the  periphery  of  the  membrana  lympani  corresponding  to  the 
Riviniau  segment,  nor  is  it  always  visible  from  without,  even 
when  present  in  its  normal  position,  around  the  periphery  close 
to  the  annulus  tj'inpanicus. 

The  fibres  of  the  membrana  propria,  the  origin  of  whicli  has 
just  heen  explained,  are  not  in.serted  directly  into  the  bone  of 
the  manubrium,  but  into  a  cartilaginous  groove  which  receives 
the  manubr-inm  and  short  process.  This  peculiar  structure  was 
discovered  and  has  been  fully  described  by  Gruber.^ 

It  presents  in  general  the  appearance  of  a  deep  groove,  when 
seen  from  behind  after  the  removal  of  the  malleus.  As  shown 
by  Gruber,  this  groove  is  closed  at  its  upper  end  so  that  it  forms 
a  cartilaginous  cap,  which  covers  in  the  short  process  on  all  sides; 
its  lower  end,  on  the  contrary,  is  open  lieliind,  and  it  graihndly 
becomes  shallower,  i.  c,  flatter,  until  it  is  at  last  lost  in  the  sub- 
stance of  the  membratni  tympani.  It  extends  from  a  little  above 
the  short  process  to  a  point  J  mm.  below  the  spade-like  end  of 
the  manubrium. 

Imicr  Surftice  of  the  Carlibifjivoun  Groove. — The  inner  surface 
of  this  cartilaginous  groove,  wliich  is  in  contact  with  tlie  mal- 
leus, is  lined  by  a  very  delicate  layer  of  connective  tissue,  be- 
tween which  and  the  malleus  there  is  found  a  small  amount  of 
fluid  resembling  synovia.  As  this  condition  of  discontinuity 
between  the  malleus  and  the  inner  surfiice  of  the  cartilaginous 
groove  is  considered  nornial  by  <iniber,  it  is  fair  to  presume 
that,  such  being  the  case,  the  malleus  can  make  a  certain  amount 
of  motion  in  this  groove,  and  that  therefore  there  is  here  a  kind 
of  joint. 

I  have  seen  in  Gruber's  clinic,  and  often  in  my  own  practice, 

'  The  HnnuluR  cnrtilacineus  of  Uiu  nlflor  writers. 

•  Studicn  liber  das  TrotninclfMlI,  Viciinn,  1807,  u.  s.  w.,  pp.  20-27. 
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cases  whicli  iippearcul  to  liavu  two  short  processes  projecting 
from  the  upjier  lmkI  of  tlie  manulM-iuiii.  Such  an  appearance  is 
explained  by  Prof  Gruber  a.s  tlie  result  of  a  dislocation  or  slip- 
ping upward  of  the  entire  malleus  out  of  this  cartilaginous 
groove ;  the  upper  of  the  "  two  sliort  processes  "  in  such  a  case 
IS  the  true  l)oiiy  short  process,  whei-eas  the  lower  one  is  the 
aforesaid  t-artihiginous  caj),  moulded  over  the  short  process,  and 
itcld  in  the  original  position  of  the  true  sliort  process  by  the 
iiiembrami  tympani.  This  condition,  Gnibcr  calls  subluxation 
of  the  cartilage  from  the  short  process.  Ki>llieker'  regards  this 
hi/iili?ie  cartilage  as  a  remnant  of  the  cartilaginous  malleus  of 
fiL'tid  life,  and  lie  thinks  it  is  very  possible  that  the  o.-^seous  mal- 
leus is  formed  about  the  cartilage,  as  is  the  case  in  the  processus 
spiiiosiis,  in  whicii  instance  the  layer  of  connective  tissue  found 
by  Gruber  between  the  cartilaginous  groove  and  the  malleus, 
and  the  comparatively  easy  separation  of  the  two  from  each 
other  become  perfectly  explicable,  but  Kollicker  does  not  admit 
that  there  is  a  normally  developed  and  constant  space  between 
these  two  structures. 

The  Membrawi  Projrrin:  the  fibrous  or  middle  biycr  of  the  Mem- 
bri'tui  7}j)iijxin). — Having  considered  the  anatomy  and  the  inspec- 
tions of  the  outer  or  dermoid  layer,  the  anatomy  of  the  middle 
or  librous  layer  of  the  membriina  tympani  demands  attention. 
Tlie  membi-iiHii  proj/rin  can  be  subdivided  into  two  distinct  and 
delicate  layers,  viz.,  an  o»fer,  composed  entirely  of  radiate 
fibres  intimately  connected  with  the  <lermoid  layer  of  the  drum- 
head; and  an  itiDcr  layer,  composed  entirely  of  circular  libres, 
in  close  relation  with  the  mucous  membrane  composing  the 
internal  layer  of  the  membrana  tympani.  These  component 
hiyers  of  the  menibraiui  propria  are  named,  briefly,  the  radial 
and  the  circular  layer.  The  fibres  composing  the  former  arise 
from  the  armulus  teudinosus  and  the  upjier  wall  ol"  the  auditory 
canal,  and  are  inserted  into  the  manubrium  of  the  malleus,  cen- 
tring for  the  most  part  at  its  spade-like  tip.  The  fibres  compos- 
ing the  circular  layer  arise  partly  from  the  annulus  teudinosus, 
but  the  inajortty  of  them  arise  from  the  substance  of  the  mem- 
brana tympani  itself  (von  Troeltsch).  Some  of  them  are  inserted 
into  the  mallens. 

Of  the  former  kind,  viz.,  those  arising  from  the  ammlus  ten- 
diuosuB,  Gruber  says :  "  They  form  a  very  acute  angle  with  the 
annulus  teudinosus,  assuming  in  their  progress  downward  the 
course  of  the  fibres  of  the  circular  layer."  These  fibres,  Gruber 
thinks,  have  either  been  overlooked  heretofore,  or  considered 
radial  fibres.  The  circular  tilires  are  most  numerous  a  short 
distance  from  the  peripliery  of  the  membrana  tympani.     Tlie 

'  Gewebelehre,  p.  707. 
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region  of  their  greatest  tliiekness  is  in  the  outer  third  of  the 
inenibrane,  where  they  are  twice  as  numerous  as  the  radial 
fibres;  the  thickness  of  the  circular  layer  at  this  point  l.ieing 
0.02»!"',  while  that  of  the  radial  layer  is  equal  to  0.018'"  (Gt-r- 
lach).  They  are  much  less  numerous  at  the  middle  third  of  the 
memhrane,  and  almost  wanting  at  tlie  central  part  of  the  drum- 
head. A  knowledge  of  the  arrangement  of  these  fibres  is  im- 
portant when  coiisiderieig  pathological  changes  wliich  may  have 
taken  place  in  the  memhrana  tvmpani,  and  also  in  explaining 
the  peculiar  concavo-convex  shape  of  the  drum-head.  "If  the 
radial  fibres  of  the  membrana  tympani  were  not  nnited  by  trans- 
verse ones,  they  would  be  stretched  in  a  straight  line.  In  point 
of  fact,  liowever,  they  maintain  a  curved  shape,  with  the  con- 
vexity looking  toward  the  meatus;  hence  we  conclude  that  the 
radial  fibres  are  drawn  toward  one  another  by  circular  fibres, 
and  that  the  latter  are  also  made  tense  at  the  same  time.  There 
is,  in  fact,  in  the  memhrana  tympani  at  rest,  no  other  force  capa- 
ble of  hohling  tlie  radial  fibres  in  a  curved  position,  except  the 
tension  of  the  circular  fibres."' 

The  Desceiuling  Fibres  of  the  ^lembrnnn  Tumjxmi. — In  addition 
to  the  two  layers  already  described  as  forming  the  memhrana 
propria,  there  is  still  another  layer  composed  of  descending 
fibres,  first  described  by  (irul)er. 

These  fibres  are  external  to  the  radial  fibres,  and  arise  from 
the  upper  segment  of  the  annulus  tendiuosiis,  and,  lying  very 
close  to  each  other,  are  inserted  into  the  sides  and  median  line 
of  the  cartilaginous  groove  already  described. 

The  various  layers  of  the  mombraua  propria,  i.  e.,  the  three 
just  described  as  the  radial,  circular,  and  descending  fibres,  are 
lightly  bound  together  by  a  very  delicate  kind  of  cntmective 
tissue.  On  the  other  hand,  they  cling  very  firndy  to  the  aniiiilus 
tcndinosus,  cartilaginous  groove,  dermoid  and  mucous  la^-ers,  as 
shown  by  Gruber. 

Arborescmt  Fibrous  Structure  of  the  Membrana  Tipnpani. — There 
is  in  the  membrana  tympani  a  set  of  Hbres  arranged  in  ii  peculiar 
way  atid  first  described  and  named  by  (irid)er  tlie  dendritic 
fibrous  structure-  of  the  drum-head. 

"They  arise  near  the  j)eriphery,  about  in  tlic  middle  of  the 
posterior  segment,  pretty  far  apart,  but  as  they  proceed  on  their 
upward  course  in  the  posterior  segment  they  approach  eacli 
other,  in  order  to  divide  again,  at  snnie  distance  from  the  manu- 
l>rinm  of  the  malliusi,  into  several  branches,  usually  about  three, 
which  run  in  ditferent  liirections,  and  are  finally  lost  by  inter- 

'  Uelmhiiltz:    MeiliunUm  «f  the  Ossicles  of  tlio  Ear  unJ  llic  Membranu  Tym- 
p«ui,  Kii|;li»)i  tmnslHiiriii  by  Buck  and  Smilh,  New  York,  1878. 
'  I>entriti»che«  Fusergobilde. 
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twining  with  the  fibres  of  the  niemhraim  propria."'  These 
fiUr»'s  uro  not  confined  to  tiie  posterior  segment,  but  traces  of 
fj|k»m  «rv  found  throughout  the  niembrana  tympani. 

At  their  peripheral  portion  they  are  between  the  two  layers 
of  fibres  composing  the  meinbrana  propria,  but  as  they  approach 
the  centre  they  are  in  intimate  connection  with  the  mucous  layer 
o>|'tht'  mombrana  tympani.  These  fibres  arc  of  dense  connective 
ti*«Ut«,  closely  resembling  tendon.  When  treated  with  acetic 
«oid,  they  exhibit  the  ]>eculiar  connective-tissue  corpuscles 
»lrvady  alluded  to  as  being  found  in  the  membrana  propria. 

rmf.  (Snibcr  further  shows  that  the  fibres  entering  into  the 
wiinposition  of  this  structure,  become  mfist  beautifully  manifest 
when  viewed  by  polarized  light,  when  they  appear  much  more 
brilliantly  illuminated  than  the  other  tissues  of  the  membrana 
tviupani.  Hespecting  the  function  of  this  structure  we  are  told 
{\\ni  in  all  jirobability  it  is  an  apparatus  for  relaxing  the  mem- 
brane, ulthdugh  it  cannot  be  shown  as  yet  that  it  is  a  muscular 
utructurc. 

OyHntitiiciit  Elniunls  of  the  Mtmbrnnn  Propria. — The  labors  of 
Toyiilu'c,  V.  Troeltscb,  tJerlach,  and  Uruber  have  added  to  the 
knowledge  of  the  nature  and  dimensions  of  the  constituent  ele- 
mcntj*  of  the  iiinnliniiui  profm't.  It  consists  chiettv  of  connective 
tissue  of  that  variety  halfway  between  the  ordinary  tibrillated 
and  (bo  homogeneous  connective  tissue  of  Reichert,  as  shown  bv 
(U-rlach. 

The  liitn-s  iiri"  0.00 1'"  broad  and  0.002'"  thick,  and  on  account 
of  their  rilibiHi-likc  siiape  they  were  once  supposed  to  be  unstri- 
tttcii  muscle  fibres,  which  they  are  not.  On  these  fibres,  certain 
peculiar  Kpindic-shapod  corjnisclea  are  found.  The  latter  were 
HUp|ti>Hcd  to  be  piH'tiliar  to  tlie  membrana  tympani,  and  have 
l»oen  <'altcd  "coriMiHclcs  of  the  membrana  tympani,"  or  the 
"oor|iusclc«  of  V.  Trocltsch,"  af\er  the  observer  who  first  drew 
attention  to  tluiir  existence.  They  are.  however,  connective- 
tissue  corpuscles  of  \'irchow.  They  are  about  0.00-'"  long  and 
fVom  (t.O(Vr>"'  to  0.010'"  wide  at  their  broadest  part,  with  from 
two  to  throe  processes. 

Acconling  to  (Jrnber,  these  bodies  are  found  in  two  varieties 
ill  the  membrana  tympani,  viz.,  the  spindle-shaped  and  the 
stellate  variety. 

The  Internal  or  Mncoiix  Laijer  of  the  Meinbronn  Ti/mp<mi. — The 
internal  layer  of  the  meniliraiia  tympani  is  composed  of  mucous 
membrane,  a  reflection  of  that  lining  the  tympanic  cavity.  It 
is  thickest  at  that  point  where  it  leaves  the  cavity  of  the  middle 
ear  and  passes  over  the  periphery  of  the  drun;-head.     It  grows 


'  Gniber,  Sludion  Obcr  diis  TrMmmelfell,  p.  35. 
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gradually  thinner  as  it  a]i|)roaches  the  centre  of  the  membranu 
tjmpani,  where  it  is  cxtroniely  delicate. 

On  the  inner  surface  of  this  layer  various  observers,  among 
whom  may  he  named  Politzer,  Gerlach,  and  Kesael,  have  found 
villi  or  papillffi.  They  are  said  by  Gruber  to  resemble  intestinal 
villi  in  their  apfiearaiice.  They  are  usually  found  in  delicate 
cliildren.  These  villi  may  be  globular  or  tinge r-sliaped,  the 
diameter  of  the  former  being  from  0.1U'"  to  0.12'",  and  the 
length  0.1"2"'  to  0.14'";  the  tinger-sliaped  onea  vary  in  length 
from  0.10'"  to  0,12'",  and  in  width  0.06'"  to  0.08'".  (Gerlaeh 
and  Gruber.) 

Since  GerlacL  could  not  discover  any  nerves  in  these  bodies, 
and  as  some  of  them  are  c(miK'cte(J  with  the  mucous  membrane 
onl^'  by  means  of  pedicles,  he  is  disposed  to  regard  them  as  villi 
rather  than  as  papilla'. 

Fold  of  Mucous  Membrane  for  the  Chorda  Tympani. — The  nm- 
cous  membrane  of  the  tympanic  cavity  covens  tlie  entire  inner 
surface  of  the  membrana  tympani;  near  the  upper  boundary  of 
the  latter  it  is  reflected  over  the  chorda  tympani  and  back  again 
to  the  drum-head. 

By  this  means  a  du])licature  or  fold  of  mucous  membrane  is 
formed,  tlie  opening  of  which  is  turned  towards  the  surfa<-e  of 
the  membrana  tympani,  and  in  the 
cul-de-sac  or  inner  edge  of  which  the  f'g-  18. 

chorda  tympani  is  found. 

Pouches  of  the  Membrana  'fj/nipani. 
— The  fold  is  adherent  to  tj:ie  inner 
surface  of  the"  neck  of  the  hammer, 
and  being  thus  divided  into  an  ante- 
rior and  posterior  portion,  contri- 
butes to  make  the  inner  boundaries 
or  sides  of  the  two  pouches  of  the 
membrana  tympani  described  In*  von 
Troeltsch.  Furtiitr  e.\[iUination  of 
the  pouches  will  be  given  under  the 
consideration  of  the  contents  tjf  the 
tympanic  cavity. 


View  OP  IltSKKSCRPACE  OP  MeU- 

DRAXA  Ttmi-ani.  (((ruber.)  —  a. 
Maaubrium  o(  mallcuii.  n.  Tli« 
tip  or  loner  end  of  iiiBDubriuiii. 
C.  Uead  of  inalleui.  i).  Uudy  uf 
inoui.  K.  Short  pruce»9  of  incuii. 
r.  I'rocMsuB  lenticularU  of  incui. 
n.  n.  Chorda  tyiupuDi.  t.  luaer- 
lion  of  lenaor  tjuipani. 


Vascular  Hupply  of  the  Membrana 
TymjMiti. — The  membrana  tyin[iani 
obtains    its    blood-su[»ply    iVoiti    the 

tympanic  branch  of  tlie  tnferini'  maxillary  artery,  and  also  by 
means  of  a  short,  direct  branch  from  the  iiitental  carotid  in  the 
carotid  canal.  By  the  latter  channel,  the  membrana  may  be- 
come quickly  engorged. 
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CoiiijxmUirc  Distribution  of  Bloodresscl.'i  in  the  Manbrano  Tijin- 
pani. — In  a  scM-ics  of  investigations  upon  the  niembnina  tynipaiii 
of  the  nianinialia,  I  liave  fotintl  in  tlje  dog,  the  cat,  the  goat, 
and  the  rahliit,  an  arrangement  of  tlie  bloodvessels  not  hereto- 
fore described,  and  totally  ditterent  from  that  in  man.' 

Prussak,^  in  his  brochure  upon  the  circulation  of  the  blood  in 
the  tympanum  of  the  dog,  hae  rejiresented  the  general  topog- 
raphy of  tlie  vascular  system  iti  the  memhrana  tympani  of  that 
animal,  hut  lie  does  not  point  out  the  ultimate  loop-li/a:  arrange- 
ment of  the  vessels  distributed  over  the  surface  of  the  membrane. 
The  plate  which  accompanies  Fiis  article  seems  to  indicate  that 
the  aelicate  vascular  loops  have  been  broken  by  the  force  of 
injection,  and  thus  have  escaped  the  eye  of  the  observer. 

In  my  investigations  I  have  found  that  from  the  pieriphery  of 
the  membrane  a  series  of  vessels  run  directly  towards  the  manu- 
brium of  the  nuilieus;  then  each  vessel,  at  a  point  from  one-half 
to  one-third  of  the  distance  between  the  periphery  of  the  mem- 
brane and  the  manubrium  of  the  malleus,  turns  ahraplbj  upon 
itself  and  rettirns  to  the  |ieriphery,  and  thus  there  is  formed  a 
series  of  vascular  loops  at  nearly  eipial  distances  from  one  another 
around  the  e<lge  of  the  membrane. 

A  similar  series  of  loops  run  both  anteriorly  and  posteriorly 
from  the  manubrium  of  the  iiiallcus  towards  the  periphery  of 
the  membrana  tynqiani,  a  diagram  of  which  may  be  seen  in 
Fig.  in,  representing  the  membrana  tympani  of  a  dog  magnified 
eight  diameters. 

This  arrangement  of  vessels  in  the  meml>rana  tympani  is 
constant  in  the  dog,  the  cat,  the  goat,  and  the  rabbit,  in  conse- 
quence of  whjch  a  jiortion  of  the  membrane  between  the  anmilus 
tympanicus  and  the  manubrium  of  the  malleus  remains  free  from 
capillaries  in  its  normal  condition,  and  it  is  probable,  though 
not  yet  proven,  that  ordinary  disturbaTices  in  the  circulation  are 
not  likely  to  interfere  with  the  vibrations  of  the  membrane  iii 
these  animals. 

These  vascular  loojis  do  not  e.xist  in  the  guinea-pig,  an  animal 
which  has  in  it.s  membrana  tympani  an  arrangement  of  vessels 
peculiar  to  itself.  The  general  appearance  of  the  membrana 
tympani  of  the  guinea-pig,  under  the  microscope,  is  much  more 
transparent  and  de'icate  than  that  of  any  of  the  previously 
mentioned  animals. 

The  vessels  in  the  membrane  of  the  guinea-pig  are  arranged 
in  the  form  of  a  net,  witli  coarse  mesh  of  quadrangular  or 
pentagonal  shape.  The  ratliate  fibres  are  strongly  developed  in 
comparison   with  the  circular  fibres,  which   are  sparsely  dis- 

'  AniPricau  Jciuriml  of  tlip  Medicfll  Sciences.  January,  187.1. 
'  Vt'rliandlutigon  dor  K<inii;lioh.  .Sachsisolicn  Qesollschntl  der  Wissenscbatleo 
zu  Lcijizig,  18()8. 
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tributed  tlirongliout  i\w  (cxturo  nf  the  nienibrane.  Tliey  are, 
however,  reiniilv  seen,  and  jiresetit  an  iijvpeiirntice  as  peculiar  to 
the  memlirniia  tynipatii  of  the  jruinea-]iig,  as  the  shape  of  the 
mesh  of  the  network  of  bloodvessels  in  the  memlirane  of  this 
animal.     In  no  other  membrane  have  I  seen  ns  distinctly  the 

Fig.  19. 


MEH«ni?>A  TruPAin  or  a  Doa. — Tta«  wood-out  ia  rrom  •  drawing  of  a  chloride  of  gold 
propurati'iD  made  by  and  in  the  potroafion  of  the  Author,  a,  a.  Vaoano;  left  by  rannn- 
briura  of  malleua.     6,  6,  b.  6.  Vascular  loops.     Cf  v.  Ordinary  oapiUario!*. 


blood-corpuscles  lying  within  tlie  capillaries  as  in  that  of  the 
guinea-pig. 

The  membranes  which  show  these  loops  and  other  vascular 
arrrangenients  most  distinctly  are  such  as  have  been  colored 
with  a  solution  of  tlie  chloride  of  gold  (one-half  per  cent.),  The 
vascular  arrangement  can  be  seen,  Init  not  very  satisfactorily,  in 
membranes  which  have  been  treated  with  osinic  acid  or  a  solu- 
tion of  carmine.  Tiie  best  specimens,  showing  not  only  blood- 
vessels, l)ut  in  many  cases  the  delicate  nerves  of  the  membrane, 
T  have  obtained  by  preparing  the  meniljrana  tympani  of  the 
«log  in  the  following  manner:  Remove  the  membrane  from  the 
annual  as  soon  as  possible  after  death.  In  the  majority  of  my 
experiments,  the  animal  had  been  dead  but  a  few  niiimtes. 
Steep  the  membrane  a  few  seconds  in  concentrated  acetic  acid; 
then  la}-  it  in  a  solution  of  chloride  of  gold,  which  should  be 
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kc'fit  at  a  temperature  somewhat  above  that  of  the  blood 
one-half  hour.     After   this   treatment,  the   membrane   should 
remain  twenty-four  hours  in  glycerine,  or  water  slightly  acidu- 
lated with  acetic  acid,  and  exposed  to  the  light  till  it  assumes  ^i 
a  delicate  purple  hue.     The  older  the  preparation  becomes,  the^H 
more  distinctly  are  the  vessels  colored.     I  have  some  prepare-  ^^ 
tions,  mounted  in  glycerine,  now  almost  a  year  old,  which  are 
better  than  the  day  they  were  made,  since  the  gold  ha«  taken 
an  increasing  hold  upon  the  tissues  of  the  vessels  and  nerves. 
After  a  number  of  trials,  I  prefer  leaving  the  membrane  in  glyce- 
rine acidulated  witli  acetic  acid,  since  it  demands  less  care  in 
respect  to  renewal,  and  I  am  never  chagrined  at  tinding  the 
specimen  destroye<i  by  the  evaporation  of  the  water.     By  this 
process  the  loops,  and  the  nerves  acoumpanying  them,  are  most 
likely  to  be  rendered  visible. 

The  arrangement  of  the  nerves,  not  represented  in  the  wood- 
cut, is  best  described  as  fork-8haped.  The  prongs  embrace  the 
loop;  the  handle  unites  with  n  similar  projection  from  the  oppo- 
site series  of  loops.  As  a  rule,  the  vessels  color  more  readily 
under  the  action  of  chloride  of  gold  than  the  nerves.  How 
this  might  be  in  clear  weather,  I  am  not  pre[>arcd  to  say,  as 
all  of  my  experiments  were  p>erfbrnied  in  the  cloudy  weather 
of  a  Vienna  winter,  notwithstanding  which,  the  nerves  frequently 
became  richly  colored.  i 

This  nic'tliud  of  coloring  vessels  and  nerves  I  have  applied 
only  to  the  menibnirui  tyinpniii,  and,  hence,  I  can  claim  no  supe- 
riority for  it  in  connc-ctioii  with  other  tissues.  When  it  succeeds, 
it  is  superior  to  any  injection  of  this  very  delicate  membrane, 
since  the  vessels  and  nerves  are  rendered  visible  with  a  distinct- 
ness characteristic  of  the  action  of  chloride  of  gohl,  a  reaction 
to  which  attention  was  iirst  culled  by  Cohnheini. 

The  bloodvessels  are  rendered  distinct,  without  becoming 
opaque,  so  perfectly  in  most  cases  that  we  can  detect  the  blood- 
corpuscles  lying  within  tlie  capillary.  The  vessel,  furthermore^ 
retains  its  normal  calibre  and  position,  whereas,  when  we  resort 
to  injections,  the  vessels  are  apt  to  be  unduly  distended,  are 
necessarily  opaque,  extravasation  of  coloring  matter  may  take 
place,  or  the  vessel  may  be  ruptured. 

The  metliod  is  more  convenient  than  injection,  and  as  no 
mechanical  force  is  used,  the  field  of  the  microscope  must  of 
necessity  present  a  very  true  picture  of  the  tissues  as  they  are 
in  their  normal  state.  The  application  of  this  method  of  color- 
ing to  the  membraua  tympani  of  man  shows  the  absence  of  the 
vascular  lo(vps  already  described,  and  reveals  an  arrangement  of 
the  vessels  similar  to  that  obtained  by  other  observers  with 
injections. 

The  arrangement  of  the  vessels  is  not  unlike  the 
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network  in  the  membrana  tyrapani  of  the  guinea-pig.  In  man, 
however,  the  mesh  is  much  finer,  the  vessels  coarser.  The 
fibrous  layer  is,  on  the  other  hand,  very  thick,  and  is  more 
equally  composed  of  radiate  and  circular  fibres  than  the  mem- 
brane in  the  guinea-pig. 

Since  the  membrana  tympani  of  man  is  supplied  by  a  dense 
network  of  vessels,  the  gold  method  of  coloring  it  is  superior  to 
the  usual  method  by  injection,  as  the  entire  preparation  is  less 
opaque  than  when  the  vessels  are  filled  with  Prussian  blue, 
carmine,  etc. 

It  may,  therefore,  be  concluded  that : 

1.  There  is  a  distribution  of  vessels  in  the  membrana  tym- 
pani ot  man  peculiar  to  him. 

2.  There  is  a  distribution  of  vessels  in  the  membrana  tympani 
of  the  dog,  the  cat,  the  goat,  and  the  rabbit,  constant  in,  as  well 
as  peculiar  to  them. 

3.  A  distribution  of  bloodvessels  exists  in  the  membrane, 
tympani  of  the  guinea-pig  peculiar  to  it. 


SECTION  II. 
MIDDLE  EAR. 
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TYMPANIC    CAVITY. 


ASATOMT. 


rnuKH  tho  torrn  Middle  Ear  are  included  the  tympanic  cavity 
wild  it*  two  very  iaijK>rtant  adjuncts — the  Eustachian  tube  in 
ft-ont,  aiul  tho  mastoid  portion  of  the  temporal  bone,  and  ita 
vAU,  behind. 

(KwiWr*  q^  Hfurmp. — In  the  tympanic  cavity  of  all  mammals, 
mx>  lliivo  snmll  bones:  the  malleus  or  hammer;  the  incus  or  anvil ; 
Itnd  the  >^'.«f,<  «»r  stirrup. 

Aii«i\>uustj«  of  H  later  day  have  shown  that  the  once  ao-called 
(v«  iivhi\'»ti>rr\  or  os  Svlrii.  does  not  exist  as  a  separate  ossicle. 
TImU  whioh  onv-e  recH.>ived  this  name  is  the />rocf55i«  lenticularis 
tdUu'  lonjT  pixH'ess  of  the  incus,  which  fits  into  a  corresponding 
ili)|<iVMi(>i)  ill  the  ht*ud  of  the  stapes. 

7'Ai'  MiiUiHS. — The  msHcus.  or  mallet,  received  its  name  from 
\'(Miidlii*<,  and  nltliough  s«>nie  unatoniists  have  failed  to  see  the 
tsmniublunco  to  thin  iniplomont,  the  <^icle  still  retains  its  nam^, 
,  Wud  U  divided  into  he*kd.  ncok,  and  handle.  At  the  junction  of 
ihx  hmidlo  with  the  nwk.  ttn>  two  important  processes,  viz.: 
I  ho  i»A('»/  ('i-rny.^n  on  the  outer  surface,  which,  when  in  its  normal 
•iliiulloii,  i>»»l>oi»  tho  membrana  iymi>ani  ahead  of  it,  and  points 
lowmdx  U\f  ttudltory  e«nal,  and  the  proixss  of  Sau  or  Pdrus, 
W  lilch  |>t»«mv»  MhterioVly  int»>  tho  (Jhiserinn  fissure.  In  the  foetus 
ImkI  i»»>\\  boll*  child,  ll'usi.pnwss  is  about  3A  lines  long,  and  can 
ih«MI  li«>  iviuovcd  whole.  .Vt\cr  birth  it  unites  with  the  under 
WtOI  of  (ht<  »)Uiierit»M  tisnuiv.  and  when  the  malleus  is  removed, 
W\\y  W  •hovt  piva^  oftlu'  tornuM'  loni;  nnn'oss  is  found  attached 
id  it      ThU  liMiiimiil  w»i«  all  that  was  Known  of  the  long  bony 
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process,  to  the  oldei'  atiatoinists,  and  it  has  heun  called  the  pro- 
cessus FoHanus,'  after  Foiius,  who,  in  descriliing  this  prueess, 
alln<led  only  to  the  remnant. 

This  process,  in  its  most  perfect  osseous  state,  was  fully 
described  b^'  Jacob  R;iu^  in  his  lectures,  and  his  pupils,  Valentin' 
and  Boerhaave,*  call  him  the  fliscoverer  of  it.  Hence  in  its 
perfect  state  it  is  called  the  processus  Kavii,  after  Hau  or  Kavius. 
This  process  has  also  been  called  the  processus  longus  seu  spinosus. 

Pig.  20. 


Riear  Malleus:  A,  mou  m  raosr ,  B,  fROM  iiBni.Mi.  (MBgoified  4<liftui.:  Uenle.) — 
'I.  lleAd.  6.  Short  proceii.  r.  I.ong  pro(<c«!>.  >/.  MnDubriuni.  r.  Artiuulur  ^nrfuce.  /. 
The  D«ok. 


It  18  united  to  the  Glaserian  fissure,  in  adults  only,  by  a  mass  of 
ligamentous  tissue,  which  favors  slight  motion  in  any  direction. 

The  luatl  and  ueck  of  the  malleus  [irojeet  into  the  tympanic 
cavity,  and  are  entirely  free  from  the  membrana  tympani.  The 
rounded,  smooth  surface  of  the  head  is  directed  anteriorly, 
while  the  surface  which  articulates  witli  the  incus  is  directed 
backward.  The  long  diameter  of  its  articular  surface  runs 
vertically:  the  short  diameter,  horizontally. 

In  the  direction  of  the  former,  the  articulating  surface  has 
been  said  to  resemble  a  saddle,  for  the  surface  is  divided  a  little 
below  the  middle  bj'  a  horizontal  ridge,  and  depressed  on  each 
side  of  it.  This  articulating  surtiice  is  also  concave  in  the 
direction  of  its  short  diameter,  i,  e.,from  vs'tthout  inward. 

If  a  shallow  oval  basin,  the  long  diameter  of  which  is  con- 
siderably greater  than  its  short  diameter,  be  jilaceil  across  a 
ridge,  and  then  bent  downward,  and  at  the  same  time  slightly 
twisted  on  itself,  the  cavity  thus  formed  will  fairly  represent  the 
articulating  surlace  of  the  malleus. 

'  C>eIiuB  Koliiu,  Vonico,  1(545.     Novh  luiris  intcmir  delineatio. 
•  JikCobiu    Ravins,   Professor  of   Anatomy  und  Surgery  in   tbo  Univenily  of 
L«vd«n. 
'1719.  «  Priflectiones,  p.  368. 
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The  neck  of  the  malleus  lies  between  the  head  and  the  manu- 
brium. It  makes,  with  the  former,  an  angle  of  about  135°  when 
viewed  from  in  front.  It  has  three  surfaces:  a  hroad  inner  one 
directed  towards  the  tympanic  cavity,  bounded  in  front  by  the 
processus  Ravii,  or  long  process,  and  behind  by  the  long,  low  b<my 
elevation  for  the  insertion  of  the  tendon  of  the  tensor  tympani ; 
an  anterior  Sitrface,  lying  above  the  ridge  joining  the  processus 
brevis  and  the  processus  longus,  and  extending  to  the  angle 
Tna<le  by  tlic  head  of  the  malleus  with  the  neck,  and  separated 
from  the  [)08terior  surface  by  a  si^moid-shaped  ridge  for  the 
inserlioii  of  the  ligamentum  mallei  externum  of  fielmholtz. 
The  posterior  surface  lies  between  the  aforesaid  sigmoid  ridge 
in  IVont,  the  edge  of  the  articulating  surface  of  the  malleus 
above,  the  low,  long  process  liehind,  and  a  line  drawn  from  the 
insertion  of  the  tensor  tympani  to  the  short  process  below.  Of 
uli  the  surfaces  of  the  neck,  the  posterior  glides  most  gradually 
into  the  nuuiulirium.  The  handle  or  the  manubrium  of  the  mai- 
joiis,  tliiit  part  of  the  bone  inserted  into  the  mcmbnina  tympani, 
has  also  three  surfaces,  which  may  be  considered  prolongations 
downward  of  those  of  the  neck.  Since  they  all  gradually 
approadi  each  other  and  are  united  in  the  tip  or  point  of  the 
manuhrium,  the  latter  may  be  said  to  resemble  a  three-sided 
bayi'tret,  one  ridge  of  which  passes  from  the  short  process 
directly  downward  to  the  tip,  and  is  consequently  turned  towards 
the  ex'ternul  auditory  canal.  The  point  or  lower  end  of  the 
handle  of  the  malleus  is  flattened  into  a  small  disk,  one  surface 
of  which  is  turned  towards  the  auditory  canal.  This  spot  is 
phiinly  visible  as  the  pale,  round  centre  of  the  umbo. 

Tlie  long  axis  of  the  handle  of  the  hammer  is  convex  poste- 
riorly ami  inward,  so  that  when  viewed  from  without  the 
niauuliriuni  appears  concave  on  its  anterior  and  outer  surfaces. 
Thin  is  especially  marked  at  the  lower  third  on  the  anterior 
surface, so  that  the  manubrium  normally  appcai-s  curved  decidedly 
forward  near  its  lower  end,  of  course  in  the  plane  of  the  mem- 
jiratni  lynqwni,  Along  the  ridge  of  the  manubrium,  directed 
towards  (he  external  amtitory  canal,  several  little  node-like 
promineiu'es  arc  not  umoinmonly  seen.  These  are  not  patho- 
logical, but  purely  physiological.     Their  origin  is  obscure. 

J)r.  A.  II.  lUick'  iuis  described  a  hook-shaped  termination 
anteriorly,  of  the  manubrium  mallei  in  a  boy  thirteen  years  old. 
The  niai'iubrium  of  the  o|i|io8ite  side  had  been  destroyed  by 
otorrho-a,  wo  that  it  was  inipo-ssiblc  to  make  a  comparison  be- 
tween the  mallfi  in  this  ciise.  Wagerduiuser'  observed  in  a 
laborer,  forty-two  years  old,  a  broad  manubrium,  presenting  in 

•NY,  Jloilicnl  Itword,  Dec.  10,  18«2. 

•  Arolilv  f.  (Ilironlmilkumle,  Bd.  xU.  S.  67,  1882. 
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the  lower  third  a  rectangular  bt'tn:l,  forward  and  below.     There 
were  no  evidences  or  historv  of  disease  in  this  ear. 


Dimensions  of  the  Malleus. — The  iimlieas  is  nearly  tl  mm.  long; 
it«  manubrium  is  between  4  and  .'>  mm.  Imig,  aiid  its  head  is  2J 
mm.  thick.  The  latter  is  the  greatest  diameter  of  any  part  of 
the  bone,  whioh  gradually  tapers  to  the  point  of  the  handle. 

The  long  diameter  of  the  articulating  surface  of  the  malleus 
is  about  3  mm.;  the  short  diameter  is  between  1^  and  2  mm. 

Fixation  of  the  MuUens. — The  malleus  is  helil  in  position  by 
four  ligaments,  viz. :  Ligamentum  mallei  anterius,  ligamentum 
mallei  superius,  ligamentum  mallei  externum,  and  the  liga- 
mentum mallei  posterius.  The  liguiDcntuin  imtllei  oideriiis  is  a 
broad  band  of  fibres  which  holds  the  processus  Folianus  against 
the  spina  tynipanica  major.  This  ligament  may  be  said  to  arise 
from  the  spina  tympaniea  major  and  to  be  inserted  along  the 
neck  of  the  malleus  all  the  way  from  the  processus  Folianus  to 
the  head  of  the  malleus.  A  part  of  it  also  runs  from  the  pro- 
cessus Folianus  to  the  short  process  of  the  malleus  below,  and 
the  membraua  tympani  above,  aiding  thereby  the  division 
between  the  anterior  and  posterior  pockets  of  the  mendirana 
tympani ;  another  fold  of  the  same  ligament  runs  from  the  pro- 
cessus Folianus  dovvnwanl  with  a  free  margin,  as  far  as  tlie  line 
corresponding  with  the  insertion  of  the  tensor  tympani  muscle. 
This  aids  in  making  the  limiting  wall  between  the  anterior 
pocket  of  the  drum-head  and  the  tympanic  cavity. 

The  round  {itpnncntuin-maHei  superius  descends  obliquely  down- 
ward an<l  outward  from  the  tegmcn  tympani  to  the  head  of  the 
hammer.  It.s  function  is  to  prevent  the  malleus  from  being 
forced  outward. 

The  liff'iinentuin  mnUei  externum  is  a  very  important  collection 
of  satin-like,  tendinous  fibres,  which  radiate  from  the  sigmoid 
crest  on  the  front  of  the  neck  of  the  hammer  and  are  inserted 
into  the  sharp  edge  of  the  segment  of  liiviuns  on  the  temporal 
bone.  It  prevents  the  hammer  from  being  forced  inward,  and, 
being  inserted  above  the  axis  of  rotation  of  the  hammer,  it 
prevents  the  manubrium,  which  is  below  the  axis  of  rotation, 
from  moving  too  far  outward  towards  the  auditory  canal. 

The  lifjiiinmtiiiii  ni'fllei  posticuni  is  really  the  posterior  edge  of  the 
ligament  just  described  as  the  external  ligament  of  the  hammer. 
As  the  line  followed  by  this  butidle  of  fibres  passes  through  the 
spina  tympaniea  major,  and  as  it  represents  pretty  closely  the 
axis  of  rotation  of  the  hammer,  Hehnlioltz  has  suggested  that  it 
shonld  be  considered  a  separate  ligament,  and  has  given  to  it 
the  name  it  bears. 

As  this  ligament  and  the  ligamentum  anterius  are  in  a  me- 
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chanical  sense  one  ligament,  although  the  himinier  ititervent 
between  fhem,  Ilelmhultz  has  euiled  the  two  sets  of  fibres  ti 
axial  ligament  of  the  malleus. 

Axial  Li(jamcnt  of  (lie  Malleus. — The  plane  of  this  ligament  is 
not  quite  horizontal,  being  a  little  higher  in  front  than  behind. 

In  all  its  motions  as  a  lever  the  hauimer  swings  about  this 
axis-ligament  as  a  fixed  ]>oitit.  All  above  the  short  process  of 
the  malleus  is  above,  and  all  below  the  short  process  is  below, 
the  axis-ligament.  ^H 

The  ligameuiuiu  mallei  ankmis  of  Arnold  was  once  describeo" 
as  a  muscle,  the  laxator  tjmpani  major.'     It  is  not,  however, 
anything  more  than  a  ligament  which  originates  from  the  spina 
angularis  of  the  sphenoid,  passes  through   the  petro-tympanic 
fissure,^  and  is  inserted  into  the  malleus. 

Under  the  name  of  liijamcntum  mallei  posticwn  sen  mawibrii, 
ligaiiienliiiii  mollei  externum  of  Arnold,  Lincke  describes  a  I 


Fig.  21. 


hmtHMtvivn  miprnnT  or  Omicmh  vikwkd  from  abovk.  (Hclmholli.>^/-A.  AtUoh- 
IM«»I  uf  Ilia  llKiiiiii>ritum  maliri  cxternuni.  k.  Head  of  bnnimer.  >.  Bodj  of  incus.  /. 
I'lilnl  of  Ha  oliiirt  |iriM-*iii>.  it.  Kntrntice  to  tba  Eustncbiac  tubo  rrnni  the  t>'iii|mnain,  r. 
BU|iM.  d,  Tiniliin  u(  mnimdluii  mimule.  />.  Temlon  al  tbe  lentor  t;mpi>D<,  leaving  tbe 
niMibUar  |iri>n«iif,  y  y,  C'horiln  tyiiipAiii,  marking  the  free  edge  of  tbe  foid.^  of  iducoim 
llia(nl)rnfiu,  b<iiiritMt<K  thn  |i(iiinboB.  n.  Tha  upper  teodinouH  fibres  of  the  ligamcntuin 
Diallai  uiilviiti*,  titiKliialiii^  iihuve  the  spina  tyiupaaica  major,  m.   j.  Mntleo-ineudal  joiitl. 

ment  which  paHnes  from  the  upper  edge  of  the  end  of  the  external 
auditory  I'liiiid  In  thi-  short  pi'ocess  of  the  malleus,  and  occupies 
the  positinti  of  a  siiiiiMwc'd  muscle,  once  called  the  M.  laxator 
tympani  minor,  or  M.  mallei  exterior  seu  Casserii.  It  is  now 
universally  aidvimwlcdged  tluit  muscular  fibres  do  not  exist  here.* 


'  Sommprinji;. 


'  (ItttM't-iiiii  (Issurc. 


Henle,  Eingeweidelehre,  p.  745. 
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Incus  or  Ani-il. — The  middle  one  of  tlie  three  auditory  ossicles 
is  the  incus  or  luivil.  The  name  is  derived  from  the  shape  of 
its  upper  half.  This  small  hone  is  divided  into  u  Itody  and  two 
processes,  viz.,  a  short  and  long  one.  The  former  of  these  two 
processes  is  also  called  the  horizontal  process.  It  is  hehl  to  the 
posterior  and  to  the  upper  wall  of  the  tympanic  cavity  by  liga- 
ments.' This  is  an  important  point  in  the  mechanism  of  the 
auditory  ossicles.'  The  longer  process  is  also  called  the  de- 
scending ramus  of  the  incus.    (Fig.  22,  e.)    It  curves  gradually 


Rianr    txrcn.    (Mngtiified  4  Jlnm. : 
An.  and  Be.  Body.     Ii.  Short  pruuetr. 
Artionlsr  (urfitce  Tor  the  hesd  of  the  malleus, 
af  t/mpsnio  cavity. 


Honle.)— .4.  Inner  finrfaoe.     B.  Vtew  in  front. 

e.   Long  process.     </.  Prooeaius  leiilieulftris.    /. 

Surface  wbiob  lie*  in  oontaot  nith  wall 


outward,  i.  e.,  towards  the  external  ear,  away  from  the  vertical 
plane  of  the  bod}-  of  tlie  incus,  assuming  a  slight  sigmoid  sha[>e; 
at  its  tip  it  curves  rather  sharply  inward,  to  unite  with  the  head 
of  the  stapes  by  means  of  the  processus  lenticularis. 

The  narrowest  part  of  the  mcus  is  at  the  middle  of  the  body 
of  the  bone;  l)eneath  this  part  it  widens  out  again  anteriorly 
into  the  important  tooth  which  locks  with  the  malleus  in  all  its 
inward  movements,  and  po.steriorly  into  the  descending  ramus 
or  long  process.  The  -articulation  between  the  malleus  and 
iucus  is  a  true  joint,  in  which  is.  found  a  meniscus.'' 

If  this  articulation  is  viewed  on  its  outer  surface,  2.  e.,  on  that 
side  towards  the  external  auditory  canal,  it  would  seem  that  the 
incus  quite  overlapped  or  embraced  the  liead  of  the  malleus; 
when  viewed  from  its  tympanic  side,  however,  it  appears  that 
the  largest  share  in  the  joint  belongs  to  the  malleus.     This  is 

'  Li(;Mmentutn  inoudii-  postpriun  cl  li^iiiiienttim  ineudis  siipfriiu. 

'  IJcnlc  Cttll«  Ibis  tho  incup-lympaiiic  joint,  "  «n  nniphiiirthrosis  between  the 
,  articuluting  iiirfaco  of  tho  "hurt  process  of  the  iiu^ii.i,  and  a  prominence  on  tho 
'  posterior  wall  of  the  tympanic  ravity.  The  articulating  surface  on  the  incus  is 
c«.>r«red  with  a  thin  layer  of  fibrouii  cartilage." 

•  Kudinger. 
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lue  to  the  wonderfulU-  peculiar  structure  of  this  joint,  the  true 
nature  amj  function  of  which  were  first  pointed  out  and  ex- 
plained by  HelmhoUz  in  1869.' 

Dimensions  of  the  Liens. — The  greatest  length  of  the  incus  is 
in  a  vertical  line  passing  from  the  top  of  the  body  of  the  bone 
through  the  long  jiroccss.  It  measures  7  mm.  The  horizontal 
upper  edge  of  the  body  measures  -i  mm.  It.=i  greatest  thickness, 
2J  mm.,  is  at  its  articulating  surface  for  the  malleus. 

^  MaUeri-inciidal  Joint — Before  Ilelmholtz's  investigations,  the 
shape  of  this  articular  surface  was  usually  described  aa  resem- 
bling a  saddle.  In  order  to  gain  a  clearer  idea  of  the  mechanism 
of  this  joint,  HelmhoUz  makes  use  of  a  ditfercnt  comparison. 
"  It  is,  in  fact,  like  the  joint  used  in  certain  watch-keys,  where 
the  handle  cannot  be  turned  in  one  direction  without  carrying 
the  steel  shell  with  it,  while  in  the  opposite  direction  it  meets 
with  only  slight  resistance.  As  in  the  watch-key,  so  here,  the 
joint  between  hammer  and  anvil  admits  of  a  slight  rotation 
about  an  axis  drawn  transversely  through  the  head  of  the 
hammer  toward  the  end  of  the  short  process  of  the  anvil :  a  pair 
of  cogs  oppose  the  rotation  of  the  manubrium  inward,  but  it  can 
be  driven  outward  without  carrying  the  anvil  with  it."'  It  is  of 
the  kind  of  joint  known  as  ginglymus.  The  mechanism  of  this 
joint  is  beet  understood  when  it  is  known  that  the  malleus,  as  a 
whole,  is  a  lever,  the  fulcrum  of  which  passes  just  below  the 
short  process.  This,  of  course,  leaves  the  head  and  neck,  i.  e., 
the  articulating  surfaces  for  the  malleo-incudal  joint  and  all  the 
free  tympanic  parts  of  the  malleus,  above  the  line  of  support  of 
the  lever,  the  manubrium  being  below.  The  latter  is  the  long 
arm  of  the  lever,  and  consequently  all  its  movements  are  re- 
peated in  an  opposite  direction  on  the  head  of  the  malleus. 
Each  inward  movement  of  the  manubrium,  therefore,  causes  a 
slight  outward  motion  in  the  head  of  the  malleus  and  a  firm 
locking  of  the  malleo-incudal  joint,  by  which  the  incus  is  carried 
about  an  axis  drawn  transversely  through  the  head  of  the 
hammer  toward  the  end  of  the  horizontal  or  short  process  of 
the  incus.  The  incus  heinoj  also  suspended  as  a  lever,  about 
the  line  just  named,  when  iill  above  that  line  moves  outward, 
all  below  the  line  moves  inward,  i.  e.,  as  the  upper  part  of  the 
incus  is  moved  outward  the  long  process  swings  inward  and 
carries  the  stapes  ahead  of  it,  thus  forcing  the  foot-plate  of  the 
latter  into  the  oval  window. 

'  Mechanik  der  Ghchopknochelchen  und  dea  Trommelfells,  Bonn ;  hIso  Pfliiger's 
Archiv  f.  Phy»io!oj;ie,  1  Jdlirgiing. 

'  Hc'lmlioltz'a  Mochnnism  of  the  Ossicles  of  the  Ear,  etc.,  English  translation  by 
Buck  and  Smitti,  1873,  p.  .SS. 
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The  Stape-s  or  Stirrup. — The  smallest  bone  in  the  body  uikI  the 
innermost  of  the  three  auditory  ossicles  is  the  stapes  or  stirrup. 
Its  name  is  derived  from  the  striking  resemblutioe  it  bears  to  a 
stirrup.  It  is  divided  into  a  head  or  capitulum,  a  neck,  two 
branches  or  leps  (crura),  and  a  foot-plate  or  basis. 

The  head,  which  is  like  a  cap-sbapod  liutton,  is  placed  at  the 
junction  of  the  two  crura.  It  is  designed  for  the  reception  of 
the  processus  lenticularis  of  the  incus,  with  which  it  forms  a 
ball-and-socket  joint.  There  is  a  meniscus  in  this  joint,  accord- 
ing to  Riidinger.'  On  tlie  posterior  surface  of  tlie  head  of  the 
stapes  the  stapedius  muscle  i.s  inserted. 


\ 


d 


Fig.  28. 
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RiGBT  Stapes.  (Mugnilled  4  dinm. :  Henle.) — A.  From  within.  B.  From  in  front. 
0.  From  benotth.  t.  Fuot-plat«  or  biue.  </.  Capitulum.  o.  Anterior,  »,  |>ai>t«rior  sbftft 
or  oruB  of  fltapM. 

The  two  crura  or  branches  are  furrowed  on  their  inner  surface, 
which  makes  them  lighter,  yet  does  not  deprive  them  of  strength. 
They  arise  from  the  basis,  forming  a  graceful  arch,  and  unite 
above  in  the  hctd,  as  already  stateti. 

The  foot-pldtc  of  the  stapes  is  oval  or  slightly  kidnej'-sbape, 
thicker  at  the  periphery  titan  in  the  centre,  is  slightly  convex 
towards  the  vestibule,  and  concave  on  its  tympajiic  surface;  it 
fits  into  the  oval  window,  where  it  is  held  by  a  fibrous  packing. 
This  permits  of  a  slight  inward  and  outward  movement  on  tlie 
part  of  the  base  of  the  stirrup.  When  the  stapes  is  in  position, 
the  long  axis  of  its  base  is  horizontal  and  coincides  with  that 
of  the  oval  wiHdovv.  In  this  position  its  convex  edge  looks 
upward,  and  its  concave  edge,  which  gives  it  its  slight  kidney- 
Bhape,  looks  downward. 

The  liffamentum  obturoforiuin  stapedis  is  a  thin  membrane 
stretcliing  across  the  space  between  the  base  and  the  crura;  it  is 
attached  to  the  crista  of  the  former  and  the  furrow  on  the  inner 
edges  of  the  latter.' 

Dimensions  of  the  Stapes. — The  stapes  measures  nearly  4  mm. 
from  ite  head  to  the  under  surface  of  the  foot-plate.     The  latter 

'  Virchow'd  Archiv,  Bd.  xx.,  1860.     Monatsschr.  f.  Ohrciili.,  Jan.  IS'S. 
*  Iiudini;er,  AtliM  of  Osseous  Anuloiny  of  Huuion  Ear,  edited  by  C.  J.  BUke, 
Boctoii,  18^4,  p.  U. 
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is  2.V  mm.  loni;  in  its  borizontal  iliumeter,  1  mm.  in  ite  verticaf 
diameter  (tlie  Ixine  of  course  must  b^'  imagined  in  normal  posi- 
tion), and  about  \  of  a  milliinetre  thick,  at  its  edges.  It  is 
slightly  concave  towards  its  centre. 

Joint  Between  Base  of  Stirrup  <i)ui  Owl  Window. — According 
to  Helniholtz,'  the  base  of  the  stapes  is  surrounded  at  its  edge 
by  a  Up  of  fibro-elaatic  cartilage  0.7  mm.  thick.  The  union 
between  the  base  of  the  stirru])  and  the  wall  of  the  labyrinth 
appears  to  l)e  formed  by  means  of  the  periosteum  of  the  vesti 
bule,  extended  over  the  l)a9e  of  the  stapes  (llenle),  hut  the' 
tibrous  lip  on  the  edge  of  the  base  of  the  stirrup  is  not  attached 
to  the  fenestra  ovalis.  The  mucous  membrane  of  the  tympanic 
cavity  extends  over  the  outer  or  tympanic  surface  of  tlie  base  of 
the  stapes. 

In  IHGti,  Dr.  A.  H.  Buck  examined  very  closely  the  fixatio 
of  the  base  of  the  stirrup  in  the  oval  window,  and  drew  tha; 
following  conclusions;" 

1.  The  base  of  the  stapes  is  fastened  to  the  edge  of  the  oval 
window  by  a  ligament  or  elastic  fibres.  2.  The  fibres  of  the 
ligament  gradually  converge  towards  the  edge  of  the  base  of 
the  stapes.  3.  The  ligament  arises  from  the  periosteum  in  the 
neighborliood  of  the  oval  window  and  passes  over  to  the  l>ase  of 
the  stirrup,  where  it  again  assumes  the  function  of  periosteum. 
4,  The  breadth  of  the  ligament  is  the  same  all  around  the  peri- 
phery of  the  base  of  the  stapes. 

Dr.  (iustav  Brunner,^  of  Zurich,  regards  the  malleo-incudal 
and  incudo-stapcdial  joints  as  a  variety  of  symphysis  or  synchon- 
drosis, lie  is  disposed  to  regard  the  connections  between  the 
ossicula  auditus  not  as  true  or  ordinary  joints.  As  described 
by  him,  they  are  all  of  peculiar  construction,  since  between  the 
cartilaginous  surfaces  of  the  bones  tJiere  is  a  fibrous  or  fibro- 
cartilatjinoiis  intermediate  substance. 

Dr.  liiidingcr'  reasserts  the  true  joint-like  structure  of  the 
articulations  of  the  ossicula.  He  also  maintains  his  view  that 
in  both  the  malteo-incudal  and  incudo-stapedial  joint  there  is  ai 
iibro-cartilaginous  disk  connected  with  the  capsular  ligament, 
but  not  with  the  hyaline  covering  of  the  articular  surfaces  of^ 
the  bones. 

Dimensions  of  the  Ossicula  Auditus. — Urbaiitschitseh,'*  by  com- 
paring the  auditory  ossicles  of  50  ditferent  tympana,  found  that 

'  Op.  cit.,  pp.  34-85. 

'  Archiv  f.  Opli.  niid  Otol  ,  1  Bund,  Carlsruhe,  1870. 
*  Ueber  die    Verliindiing   di>r  <;<lu>rkniiche!ohen,   immentlich,   des  Hammer 
AmbossEPlonks,  Vorliiiifii;i!  Miltheiliin;.;.  M.  f.  O.,  No.  1,  1872. 
«  Ufibor  die  «ok>nk<'  dur  avli<irkn^klR>l<.'hcn,  M.  f.  O.,  No.  3,  1872. 
'Archiv  fiir  Olirunbeilkiintle,  BfiiiJ  xi.  ii[).  1-11. 
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the  malleus  varied  in  ii;no;th  from  7.0  to  9.2  rnii).;  the  average 
lenn^h  is  8.5  inni.  The  short  proci'ss  varies  from  1.2  to  2.6  mm., 
witli  an  average  length  of  1.6  mm.  The  long  process  {the  Folian 
process)  was  found  in  one  case,  an  individual  >iO  years  old,  to  be 

2.5  mm.,  and  in  another,  a  man  20  years  old,  5.8  mm.  long. 
The  manubriinii  has  an  average  length  of  5.0  mm.  from  the  sliort 
process  to  thf  point. 

In  the  incus,  the  distance  of  the  upper  end  of  the  articular 
surface  from  the  free  end  of  the  liorizontal  ramus  is,  on  the 
average,  5.3  mm.     The  under  end  of  the  surtace  ufthe  joint  is 

4.6  mm.  distant  from  the  iucudo-stajiedial  joint.  The  incus  is 
the  most  porous  of  the  ossicles.  Tlie  average  length  of  the 
glapcf  is'S.l  mm.;  its  average  breatlth  between  the  rami, 2.3  mm. 
Its  liead  is  either  entirely  straight  (2!)  times),  or  else  inclined 
towards  the  anterior  (18  times)  or  posterior  limb  (3  times);  in 
one  case  the  head  painted  upwartl,  (.  e.  towards  the  iijipcr  edge 
of  the  foot-plate  of  the  stapes.  The  entire  paper  of  Dr.  L'rl)ant 
sehitsch  will  amply  repay  a  careful  reading. 

According  to  the  investigations  of  J)r.  0.  J,  lilake,'  the  weight 
of  the  ossicnla  auditus  varies  greatly  with  the  age  arid  individual. 
It  is  also  worthy  of  note  that  the  proportionate  weight  of  the 
ossicnla,  one  to  another,  is  not  constant.  Dr.  Pdake  states  that 
in  tlie  new-born  child,  the  projiortionate  weight  of  the  malleus 
to  the  incus  is  generally  as  20  to  17,  and  in  a  malleus  weighing 
20  milligrammes,  the  weight  would  be  distributed  as  follows: 
"the  capitulum  mallei,  including  that  portion  of  the  neck  just 
above  the  processus  brevis,  16  milligrammes;  the  processus 
longus,  including  the  processus  brevis,  4  niitligrammcs." 

"In  an  incus  weighing  17  milligrammes,  the  corpus  incudis, 
including  the  processus  brevis  and  the  base  of  the  processus 
longus  as  far  downward  as  the  lower  liji  of  the  inferior  articu- 
lating surface,  14  milligrammes;  and  the  processus  longus,  with 
the  08  lenticiiiare  attached,  3  milligrammes,  the  corresjionfling 
stapes  weighing  very  nearly  4  milligramiries.  In  the  adult,  the 
weights  ot  the  nudieus  and  incus  are,  as  a  rule,  more  nearly 
equal;  in  some  cases,  however,  the  projiortionate  weight  of  the 
malleus  to  the  incus  is  as  7  to  8." 

The  distribution  of  weight  above  and  below  the  axial  line — 
the  line  about  which  the  malleus  tends  to  swing  (see  p.  70) — is 
a«  follows,  according  to  the  investigations  of  Dr.  Elake:  In  a 
malleus  which  weighed  21  milligrjimnics,  and  the  incus  2.5  milli- 
grammes, the  combined  v\-eight  of  the  portions  of  these  two 
bones,  above  the  axial  line,  the  line  of  section  in  the  exjieri- 
raent8,  was  30  mg,;  that  below  the  line,  16  mg.,  or  in  the  pro- 

'  Dittriliiilion  of  Weight  in  tho  Osaiculn  Auditus.  Transactiona  Atner.  Otol. 
Soc,  vol.  i.  p.  643. 
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portion  of  15  to  8.  This  preponderaiu-e  of  weight  in  the  parts 
of  fhf  niiilleiis  and  incus  above  the  axial  line,  tends  to  act  as  a 
nicihanieal  counterbalance,  and  renders  the  two  bones  better 
^J'''^^f'.^'ibrate  upon  the  axial  line.  It  also  serves  to  increase 
the  delicacy  of  a  nu'chiinism  which  responds  to  sound-waves  in 
excursions  so  intinitesimal  that  the  higliest  powers  of  the  micro- 
scope cannot  render  them  visible,  as  declared  by  Helraholtz. 

.  ,.  Tympanum. — The  tympanic  cavity  is  about  half  au  inch 
in  height  and  width,  und'a  line  or  two' deep,  measuring  from 
within  outward.  It  is  lined  with  raucous  memhraue,  which  is 
reflected  over  all  the  tympanic  contents,  and  is  a  continuation 
ot  that  of  the  throat,  nose,  and  f^Iuslachian  tube.  The  drum 
cavity  lies  entirelv  within  the  temporal  bone,  and  is  bounded  by 
a  mof  and  floor,  and  the  four  walls. 

The  roof^  or  tegnien  tyrnpani,  is  the  boundary  between  the 
base  of  the  brain  and  the' tympanum.  This  osseous  partition  is 
very  thin,  and  in  some  cases  congenital  fissures  in  it  persist;  in 
such  instances  the  only  boundary  at  the  dehiscences,  between 
the  tympaiuini  ^lul  the'eerebrul  cavity,  is  formed  by  the  mucous 

membrane   of   the    former  and   the 
Pig-  24.  membranes  of  the  lirain.     It  is  evi- 

dent that  in  siieh  cases  pathological 
processes  in  the  drum-cavity  are  espe- 
cially liable  to  pass  upward  to  the 
brain. 


Thf  MiiVext-inciidnl  jowl  mid  sur- 
rounding  jxirts  viewed  from  nlmre. — If 
the  tegmen  tympani  be  removed,  let 
us  say,  from  the  ritjht  tympanic  cav- 
ity, the  malleo-incudal  joint  and  the 
ineudo-tympanic  joint  will  l»e  laid 
bare,  and  just  in  front  of  the  head 
of  the  malleus,  but  below  it,  will  be 
seen  the  tendon  of  the  tensor  tym- 
pani muscle  coming  upward  and  in- 
ward from  the  left,  to  be  inserted 
into  the  tubercle  on  the  neck  of  the 
hammer.  ^Vbove  this  tendon,  wind- 
ing from  within  outward  and  to  the 
riglit,  around  the  neck  ot'tlie  malleus, 

is  seen  the  chorda  tympani  on  its  way  to  the  Glaserian  tissure. 

Of  course,  this  picttire  is  to  be  reversed  for  the  left  ear.     The 

suspeii.'^ory  ligament  of  the  malleus  is  attached  to  the  roof  of  the 

tympanic  cavity. 


ItiOHT  Ttmpakic  Cavity  vikwkp 
rnoM  ABOVE;  Mallko-licudai.  AXII 
IxCDDOTrMPAHIC  JOISTS.  (M»gni- 
6ed  2  diam.:  lloale.) — c.  Head  o( 
malleuji.  «.  Short  process  of  incui*. 
/.  Tendon  of  leneor  tjrmjmni  mus- 
cle, d.  Ciipi>ule  of  iDoudn-tympntiio 
joint,  a.  LigameDlum  mallei  an- 
terius.     6.  Chorda  tjmpani. 
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The  Flour  of  /he  Tyntpinmii. — The  floor  of  the  tynipanuin  is 
not  much  more  than  a  groove  between  the  outer  iuid  itaier  wail. 
It  is  below  the  lower  periphery  of  the  drum-head,  the  opening 

yig.  26. 


VrKTicAL  Skctiok  op  tbk  KionT  F.i-8TACBiA!t  Ttnit,  TrMPASic  Cavity,  Asii  Mastoid 

CCI.LS,  WITH   IXXKR  ScRFACK  OP  TBK  SgUAHA    AMOVE  VHSWeil  PROM  WITBI.S. — a.   MomHiriQa 

l/mpaol.  b.  Ueml  of  malleui.  c.  End  of  the  niRiiubriura  mallei,  d.  Incua.  t.  Short 
proMH  of  incur.  /.  Tensor  tympikni  muscle,  g.  Faucial  opening  of  the  Euataobian  tube. 
A.  tilfamus  tubn?.     i.  Tympanic  mouth  of  EuBtaublmn  tube. 

of  the  Eustachian  tube,  and  the  opening  in  the  mastoid  cells.  It 
is  entirely  within  the  boundary  of  the  petrous  portion  of  the 
temporal  bone  and  above  the  jugular  fossa. 

The  Outer  Wall  of  the  Tipnpannm. — The  outer  wall  of  the  tym- 
panic cavity  is  composed  mainly  of  the  mcmbrana  tympnn!. 
The  bony  framework  of  the  aniuilus  tympanicus  around  the 
membrana  tympani,  constitutes  the  limit  of  the  outer  wall  of 
the  tympanum.  In  connection  with  the  outer  wall,  i.e.,  in  it  or 
on  it,  we  find  the  manuhriimi  mallei,  the  chorda  tympani,  and 
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the  dnplicature  of  mucous  niembriuiL'  about,  it,  whioh  also  forms 
lh«!  inner  bounihir}-  of  tiie  so-called  pocketa  of  the  niembrana 
tynipani. 

77ir  i>wlcct.s  or  pouches  of  Ikr  }}icmhrana  {i/mparii  are  the  spaces 
Ivini;  liotween  the  upper  part  of  the  menibraua  tym[)ani  antl  the 
uuplii-nturo  of  mucous  membrane  around  the  chorda  tjmpani 
norvi',  in  the  so-called  horizontiil  portion  of  its  passage  through 
tho  tynipanic  cavity.  After  the  mucous  membrane  of  the  teg- 
nu'U  tynipani  has  been  reflected  over  the  chorda  tympani,  it 
ascends  again  to  reach  the  ujiper  edge  of  the  drum-menibrane, 
in  order  to  form  the  inner  or  mucous  layer  of  the  latter.     Thus 

tit  is  that  the  chorda  tympani  is  found 
F'k-  20.  at  the  free  edge  of  a  fold  of  mucous 

K            f^        X  mendjrane,  which,  with   the   mem- 

I           I  J      /  bratia   tympani    lying   further   out- 

V ^ k  ward,  forms  a  space  or  pocket  open 

\\\  below.     This  space  or  groove  lying 

■           V|  '  between  the  aforesaid  fold  and  the 

'     a  _\        *  drtim-menibranc,  by   reason   of  the 

7  clinging  of  the  chorda  tynipani  to 

■  i _^  the  inner  surface  of  tlie  neck  of  the 

I         j  malleus,  is  divided  into  two  spaces — 

I         BB^BM<-5  ""  anterior,  the  smaller,  and  a  pos- 

"oKA-MATic  KEr««p,»TAT.o>  ^p'"'<->i''  >^  '^rgcr  0116— callcd,  respec- 
tively, the  anterior  and  posterior 
Eouch  or  pocket  of  the  drum-n>ein- 
rane.  They  were  tirst  descril)e<i  by 
von  Troeltsch,  in  1850,  and  are  situ- 
ated on  the  inner  edge  of  the  upper 
part  of  the  drum-head. 

The  poskrior  pouch  lies  between 
the  malleus  and  the  posterior  per- 
iphery of  the  mcmbraiuv  tympani, 
and  is  the  larger  of  the  two.     Von 
Troeltsch  claims  that  it  contains  in 
its  structure  traces  of  the  fibrous  layerof  the  drum-head,  hut  this 
is  denied  by  Gruber  and  Boclidaleck.'    The  shape  of  the  posterior 
pouch  is  triangular  or  tent-like,  the  apex  of  which  is  directed 
mward,  and  its  base  outward.     It  is  about  3  mm.  high,  and  4 
\n\u.  broad.     Tliis  pouch  is  best  seen  when  the  inner  side  of  the 
drum-head  is  viewed,  but  it  can  also  be  seen  from  the  outer 
sick',  when  the  <lrum-head  is  fhiii  and  properly  illuminated. 

The  anteriur  pouch  lies  in  front  of  the  malleus,  and  is  smaller 
than  tlie  posterior  pouch.  Its  inner  wall  is  composed  of  mucous 
membrane  only.     It  is  not  so  well  marked  as  that  of  the  pos- 

Gruber'a  Lelirbuch,  ji.  SS. 


JIAORAMMATIr      REPRESP.XTATIOM 

or    TUB    Formation    or   the    so- 

rAI.I.RIi  PoL'l-IIRSOPTBE  MeMBRANA 

T»Mi'ANi.— 1.  Mucou*  loembrnns  of 
IcKHiKii  tvuipani.  2.  Rofleclinn  of 
■iiiiiii  uvor  ehurda  tyui])itni  nerve. 
8.  A  puuuh  of  the  meiiibrann  tyir- 
pknl.  4,  4.  Inner  fmrfitce  of  iiicin- 
brann  lyuipnni.  &.  Section  through 
OMeuuff  floor  of  tyiopanio  uavitv, 
A.  I'uibo  (if  the  membmna  timpani. 
7.  Slmrt  proceiffl  of  luulteu^. 
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terior  pouch,  but  eontains  "  all  the  parts  which  proceed  from  or 
enter  the  Gl«.«erian  tissure."  The  anterior  is  much  lower  ami 
shorter  than  the  posterior  pouch. 

There  is  a  third  pocket  or  pouch  of  the  meinbrana  tympani 
described  by  Prussak'  and  Gustav  Brunnor.'   (I' 'e?-  27,  '.)     This 


Fig.  '27. 


Binfion  TRRonoH  the  loxo  Axis  op  thk  Mallki's  at  kioiit  amjliik  to  thk  Mkmbrana 
TrurA!)!,  FROM  AK  AuDi.T.  (Brunncr.)  k.  Uooy  riilge  at  the  apper  segment  of  lb«  drum- 
bMd.  (The  aegmont  of  Rivinus,  nocording  to  Uelmholti.;  >/.  Head  of  roalleui.  p.  Neck 
of  aiallens.  o.  Uandlc  of  lualleue.  /.  Short  process,  J.  .Membraoa  flaooida.  h.  Lig. 
mallal  eztemum,  m.  Chorda  tympani.  n.  Tendon  of  tensor  tjnipani.  ■'.  A  onrit;  ao- 
oording  to  Pruttak.  a.  Cartilage.  /',  />.  Fibro«  of  the  meinbrana  tyinpani.  c.  Dermoid 
lk,T«r  of  inembrana  timpani.     «.  Harertiao  onnaU.    /.  MedalUr;  apaoe. 

cavity  is  bounded  behind  by  tiie  neck  of  the  malleus,  below  by 
the  upper  surface  of  the  short  process  of  the  hammer,  in  front  by 
the  niembrana  flaccida,  and  above  by  a  li_i;aniLMitoii8  band,  the 
ligamentum  mallei  externum,  which   is  inserted  between   the 

Archiv  fur  Ohrpniicilkuiide,  vol.  iii. 
•  Tbv  Connect ionii  between  tlie  Oi^icles  of  llcariiig.     Archives  of  Opli.  and 
Ot..)).,  vol.  iii.  pp.  HIV-172.  1874. 
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margo  tympanica  and  the  s]>inii  mallei.  This  cavity  is  separated 
tVoni  the  anterior  tvnipaiiic  pouch  hy  the  upper  blind  end  of  the 
latter;  posteriorly,  it  coniinuriii.'atcs  with  iho  tympanic  cavity 
by  a  good-sized  openiug,  alxjve  the  position  of  the  posterior 
tympanic  pouch.  This  pouch,  being  thus  placed  in  communica- 
tion with  the  tympanum,  may  become  tilled  with  mucus  or  pus^™ 
and  it  may,  in  consequence,  be  ruptured.  ^H 

Many  cases  of  earache,  which  present  no  features  of  disten- 
tion of  the  drum-head  proper,  nor,  in  tact,  of  the  region  of  the 
membrana  flaccida,  may  be  relieved  instantly  by  puncturing  the 
latter  at  the  third  pouch.  The  point  of  the  puncturing  iu  such 
cases  is  just  above  and  in  front  of  the  short  process. 

As  a  general  rule,  when  there  is  severe  earache,  attended  only 
by  redness  of  the  flaccid  part  of  the  drum-head,  and  neither 
congestion  nor  bulging  of  the  drum-head  proper,  a  cut  into  the 
congested  flaccid  part  will  relieve  the  suiiering.  Mucus  or  pus 
will  usually  escape ;  sometimes  only  blood. 

Fit;.  28. 


Vktrda  Tfmg/i^ 


Ik.nkk  Wall  uf  TvBPVsir  Cavitt.     (Gray.) 

Inner  W<ilt  of  Ti/iiipdiinm. — On  the  inner  wall  of  the  tympsSiT? 
cavity  there  is  found  a  convexity,  the  promontory  caused  by 
the  projection  outward  at  that  point  of  the  lower  turn  of  the 
cochlea.  This  eminence  is  usually  seen  through  the  membrana 
tympani,  as  a  pale  yellowish  spot.  At  this  pomt  the  inner  and 
outer  walls  of  the  tympanum  are  closest  to  each  other.  Above 
the  promontory,  in  a  depression  named  the  fosstthifoieslrce  ovalis 
(Riidinger),  is  the  oval  window,  fencslm  oralis,  which  receives 
the  foot-plate  of  the  stapes.  Behind  the  promontory  is  the 
niche  in  which  is  found  tiie  round  window,  fenesira  rotintdn. 
The  long  diameter  of  the  oval  window  is  3  mm.,  and  ita  short 
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diameter  1.7  mm.  The  diameter  of  the  round  window  is  2  mm. 
A  ridge  starts  above  the  oval  window  and  curves  backward 
and  downward  beliiiid  the  promontoi-j'  and  round  window. 
This  ridge  is  the  posterior  limit  of  the  inner  wall  of  the  tym- 
panum, and  marks  the  position  of  the  canal  for  the  facial  nerve, 
which  escapes  from  the  tympanum  at  the  stjlo-mastoid  foramen. 
The  course  of  tlie  facial  nerve  will  be  considered  further  on. 

Emiiientia  Slnpedii. — Behind,  and  a  little  below  the  line  of 
the  oval  window,  is  a  bony  eminence,  the  otimentin  sfapedii. 
This  little  conical  eminence  is  hollow  and  contains  the  stapedius 
muscle,  to  which  it  gives  origin.  The  tendon  of  this  muscle, 
after  passing  through  a  small  opening  in  the  apex  of  the  emi- 
nence, runs  a  little  upward  and  forward,  forming  an  obtuse 
angle  with  the  long  axis  of  the  muscle,  and  is  then  inserted 
into  the  edge  of  the  articular  surface  of  the  head  of  the  stapes.' 
The  stapedius  muscle  is  supplied  with  a  branch  from  the  facial 
nerve. 

Fiinrtiiin  (if  thi  S/iipeilhis  Mnsfle. — According  to  Henle,'  it  is 
probable  that  tlie  stapedius  muscle  serves  to  hold  the  stapes  in 
a  firm  position  rather  than  to  move  it,  and  that  it  acts  only 
when  there  is  danger  that  an  undue  force  communicated  to  the 
malleus  will  be  conveyed  to  the  stapes  by  means  of  the  inter- 
vening incus.  Its  action  then  is  to  prevent  the  stapes  from 
being  forced  into  the  oval  window,  and  also  to  antagonize  the 
tensor  tympani  muscle. 

Fixdior  Biiscos  Stapedis, — Riidiiiger  has  described  an  organic 
muscular  structure  on  the  tympanic  surface  of  the  stapes,  which 
he  calls  the  fijc'ilm-  h/h^cns  stnpedis.  It  arises  from  a  small  bony 
ridge  (diameter  0.8  mm.)  situate  one  millimetre  from  the  upper 
and  posterior  circumference  of  the  oval  window,  and  is  inserted 
into  the  angle  formed  by  the  leg  of  the  stapes  and  its  somewhat 
projecting  foot-nlate.  It  is  supposed  to  be  an  antagonist  of  the 
voluntary  muscle,  the  stapedius.' 

Topogntphicrtl  Rdnfinn  of  the.  Stapedius  MuseU  to  the  Facial 
Nerve. — In  the  foetus  only  the  upper  part  of  the  stapedial  cavity 
18  separated  from  the  facial  canal  by  bone,  the  lower  part  having 
free  communication  with  the  canal.*  At  this  point  the  soft  tissues 
surrounding  the  muscle  and  the  nerve  are  in  contact.     In  the 

'   Hpnlc.  '  Eingewfidelphre,  p.  Ii9. 

'  Diis  liBUtige  Labyrinth,  by  Biidinger,  Strickor'a  Handbuch,  pp.  912-{>I.'i,  1872. 

*  I'it)C  Polititor,  Sfur  Armtomic  des  Oetirinir^ans,  I.  Ueber  d»s  Vcrhiiltnisg  des 
Maw.  8t«|«diuii  ;^um  nervviB  fiiciiili?,  II.  Uelwr  don  Processus  Slvloideug,  Archir 
f.  Ohrenh..  ix.  p.  168. 
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adult,  however,  the  communication  between  the  bony  cavity 
containing  the  muscle  and  the  facial  canal  is  less  free,  being 
effected  by  means  of  one  or  more  small  openings  or  by  one  long, 
slit-like  aperture  3-5  mm.  long,  and  |  mm.  wide.  Transverse 
sections  of  this  muscle  show  that  it  is  a  triangular  prism ;  longi- 
tudinal sections  show  that  its  general  form  is  pear-shaped. 

In  addition  to  the  anatomy,  Prof.  Politzer  has  added  to  the 
knowledge  of  the  physiology  of  tlie  stapedius  muscle.  He 
shows  that  this  muscle  acts  as  a  laxator  of  the  membrana  tym- 
pani,  and,  as  far  its  effects  upon  the  labyrinth  are  concerned, 
it  diminishes  the  pressure  in  that  cavity  by  drawing  the  stapes 
out  of  the  oval  window.'  The  oval  window  is  separated  from 
the  round  window  by  the  tract  of  bone  corresponding  to  the 
posterior  surface  of  the  promontory.  They  are  about  two  milli- 
metres apart.  The  plane  of  the  former  looks  outward,  and  is 
nearly  vertical  in  its  position;  that  of  the  latter  looks  backward 
and  downward.  The  oval  window  is  the  entrance  to  the  vesti- 
bule and  mediately  to  the  cochlea.  The  round  window  is  an 
exit  from  the  cochlea  into  the  tympanic  cavity.  This  window, 
however,  in  its  normal  state,  is  hermetically  closed  by  a  mem- 
brane, the  membrana  tympani  secundaria,  or  membrana  fenestrse 
rotundffi. 

Well  forward,  on  the  inner  wall,  towards  the  tympanic  open- 
ing of  the  Eustachian  tube,  arc  the  processus  cochlear  if ormis^  the 
spoon-shaped  tympanic  end  of  the  sepbin)  InbfE,  which  separatee 
the  Eustachian  tube  from  the  bony  furrow  containing  the  tensor 
tympani  muscle,  and  the  tendon  of  the  latter  as  it  passes  to  the 
malleus.  The  processus  cocMeariformis  is  the  fulcrum  over  which 
the  tendon  of  the  tensor  tympani  plays. 

Tensor  Tympani  Mtiscle. — This  muscle  originates  from  the 
anterior  mouth  of  the  ciinalis  in>is<'ulu-tnh(iritis  of  the  pyramidal 
portion  of  the  temporal  bone,  the  upper  wall  of  the  cartilage  of 
the  Eustachian  tube,  and  from  that  small  portion  of  the  sphenoid 
bone  which  joins  the  temporal  bone,  the  processus  angularis. 
The  muscle  then  passes  over  the  septum  ttifnt  and  enters  the 
semi-canalis  tensoris  tympani.^  Its  tendon  passes  over  the  pro- 
cessus cochloariformis,  and,  turning  outward,  crosses  the  tym- 
panic cavity  at  right  angles  to  the  belly  of  the  muscle,  to  be 
inserted  into  the  malleus.  The  tensor  tympani  is  connected 
with  the  dilatator  tubse  or  tensor  palati,  by  both  tendinous  and 
muscular  fibres,  as  shown  by  Kessel,  liiidinger,  Mayer,  Rebsa- 
men,  and  others.     The  motor  nerve  of  the  tensor  tympani  is 


,1). 

'  This  canal  U  not  always  perfectly  closed,  and  hence  it  hiu  been  called  the  aemi- 
cmaliij  tensoris  tympani. 
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derived  through  the  otic  ganglion'  from  the  motor  root  of  tlie 
trigeminus.* 

The  tensor  tympani  muscle  has  been  described  as  a  penniforra 
muscle,*  in  allusion  to  its  appearance,  which  is  due  to  the  fact 
that  the  muscular  fibres  arise  from  the  periosteum  of  the  upper 
wall  of  the  bony  canal  in  which  the  muscle  lies,  and  pass  into 
the  tendon  which  lies  on  the  under  edge  of  the  muscle;  the 
latter  is  turned  towards  the  floor  of  the  canal.  As  the  fibres  of 
the  muscle  are  short,  a  large  portion  of  the  tendon  is  within 
the  canal,  where  the  muscle  is  covered  by  a  periosteal  sheath, 
which  is  continued  over  the  free  portion  of  the  tendon,  crossing 
the  tympanic  cavity,  and  is  there  covered  with  mucous  mem- 
brane. This  sheath  of  the  free  tj-rapanic  part  of  the  ligament, 
Toynbee  called  the  teiisur  fifjunienl  of  //le  memhritii'i  lynipnui, 
Helmholtz  has  found  that  in  some  ea.ses  tlie  ligament  is  movable 
within  this  sheath,  as  described  by  Toynbee;  on  the  other  hand, 
Henle  has  never  found  them  entirely  separate,  nor  diftering  from 
similar  fibrous  structures  of  other  tendons.  In  any  event,  the 
play  of  the  tendon  within  the  sheath  cannot  be  very  great,  on 
account  of  the  slight  motions  of  the  malleus,  as  shown  by 
Helmholtz. 

The  transverse  section  of  a  perfect  tensor  tympani  muscle 
measures  2.75  mm.,  the  length  of  its  tendon  from  the  processus 
cochleariformis  to  the  insertion  into  the  malleus  is  2.25  mm., 
and  the  length  of  the  muscle  from  its  extreme  origin  in  the 
Eustachian  tube  to  the  turn  of  the  processus  cochleariformis  is 
2,2  centimetres,  somewhat  more  tlian  an  inch,  us  shown  by 
Weber-Liel.  The  tendon  of  the  tensor  tympani  is  inserted  on 
the  anterior  surface  of  the  inner  edge  of  the  manubrium,  rather 
than  on  its  posterior  surface;  hence,  traction  inward  of  the 
nmsclc  will  cause  a  rotation  of  the  malleus  about  its  long 
vertical  axis,  and  thus  twist  the  posterior  surface  of  the  handle 
of  the  malleus  outward,  and  with  it  the  posterior  segment  of 
the  membrana  tympani.  It  therefore  often  seems,  in  certain 
pathological  retractions  of  the  malloua,  that  the  anterior  seg- 
ment of  the  membrana  tympani  is  sunken,  and  that  the  anterior 
outline  of  the  manubrium  is  especially  prominent. 

Anterior  nnd  Posterior  Wnlls  <>f  /he  T^iiipuinf  Omly. — The  most 
important  point  in  the  (interior  wall  is  the  tympanic  opening  of 
the  Eustachian  tube,  situated  considerably  above  the  floor  of 
the  tympanum,  an  arrangement  which  otien  produces  a  reten- 
tion of  small  amounts  of  fluid  in  the  cavity. 

It  remains  to  consider,  now,  the  posterior  wall  of  the  tympanic 


'  Hcnio,  Einucweidelchro,  p.  747. 

'  Ludwig  una  Politzcr,  Meissner's  Jahresbericht,  1800,  p. 
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OKM^JT*  '"  which  is  situated  the  important  opening  communi- 
gaCtBrif  with  tlie  niaetoid  antrum,  and  by  that  nieans  with  tlie 
il\>i«!  cells.  The  iinrs/oid  ni'lrn/ii  is  a  cavity  of  irregular  tihape, 
rvot"  <^'  which  is  a  cotitinuation  backward  of  the  tegmen 
kuK  It  is  formed  by  a  hollowing  out  of  the  basis  of  the 
ftl  part  of  the  temporal  bone,  which  is  joined  to  the 
_  portion  at  the  upper  part  of  the  latter.     This  cavity 

U»«v  oxtvuil  forward  into  the  root  of  the  zygomatic  arch  and 
UvwHwunl  into  (he  mastoid  cells.  It  communicates  with  the 
|^\  i>ti>MUiim  by  means  of  a  wide  opening,  the  under  edge  of  which 
t  '•  -If  on  a  level  with  the  oval  window.  The  floor  of  the 
K'  cavity  rise."!  backward  to  meet  this  opening,  in  the 
».*uu'  way  n»  it  rises  anteriorly  to  the  opening  for  the  Eusta- 

vhtHIt  tube. 

{\mvin-  iif  Ific  J^oritil  Ncrir.- — ^ Although  the  ramilis  furiiilis  has 
W<<iv  ftlroady  mentioned  in  connection  with  the  inner  wall  of 
%\\v  lynijiamim,  farther  attention  should  be  given  at  this  point 
Ui  ibo  course  of  tlie  facial  nerve,  and  the  iiriportant  relations  it 
nmtninH  to  the  structures  in  the  posterior  portion  of  the  tyra- 
\4Huim  and  to  the  mastoid  cells. 

The  /'iciol  riiH'il  rises  at  the  fundus  of  the  internal  auditory 
ctdtal,  and  after  leaving  it,  it  passes  somewhat  in  front  of  and 
lUrthor  outward  than  it,  between  the  cochlea  and  the  semicir- 
cular canals,  above  the  roof  of  the  vestibule.  Upon  reaching 
|ho  plane  of  the  inner  wall  of  the  tympanic  cavity,  it  turns' 
•uddcidy  backward  at  right  angles  to  its  former  course,  and, 
running  above  the  position  of  the  oval  window,  curves  gradually 
iMU'kward  and  downward,  to  escape  from  the  tympanic  cavity 
at  the  stylo-mastoid  foramen  in  the  postero-exterior  surface  of 
tlu'  petrous  bone.  In  the  anterior  wall  of  the  facial  canal,  very 
neai'  the  stylo-mastoid  opening,  is  a  small  foramen  leading  to 
th(>  <-'iii'ills  chordm,  which,  leaving  the  facial  canal,  runs  upward 
itntl  forward  through- the  substance  of  the  petrous  bone  to  the 
tvmp""^'"''  '"  ^''^  lower  external   corner  of  which  it  opens. 

iy\^.  28.) 

Development  nf  Ike  Bony  Otmils  in  nnd  ahi)iit  the  Tiftnpnitic 
(yiviljl. — 1.  Carotid  canal.  The  carotid  canal  is  the  simplest  in 
structure  and  formation  of  the  canals  in  or  about  the  tympanum.' 
It  appears  about  the  third  or  fourth  month  of  foetal  life,  as  a 
simple  furrow  on  the  inner  side  of  the  blunt  point  of  the  petrous 
part  of  the  temporal  bone.  By  the  end  of  the  fourth  month  a 
bony  ridge  rises  out  of  the  furrow  on  the  tympanic  side  and 


'  Qenu  canalix  facialis,  at  w)iich  point  the  canal  for  the  great  superActal  petrosal 

irvc  joins  tho  facial  canal.     (Hcnle.) 

'  Prof.  Rudinger,  Monatsschr.  f.  Uhrenh.,  No.  5,  1878. 
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pushes  its  way  Iiehveen  the  cerebral  carotid  and  the  tympaiiuiu, 
thus  forming  a  bony  partition  between  them.  Another  osseous 
ridge  grows  from  hehnv  upward  and  joins  this  first  ridge, 
forming  with  it,  by  the  ninth  foetal  montli,  the  complete  carotid 
canal. 

2.  Fallopian  canal.  This  canal,  too,  appears  at  first  as  a 
simple  broad  groove  in  the  tympanum.  About  the  third  month 
of  foetal  life  this  canal  begins  to  form  by  the  gradual  growth  of 
thin  bony  lamellaj.  The  emincntia  stapedii  ibrms  as  a  branch- 
like projection  from  the  facial  canal.  The  formation  of  the 
Fallopian  canal  is  not  complete  until  after  birth.  ])r.  Kiidinger 
also  describes  a  constant  opening  in  that  part  of  the  facial  canal 
over  the  oval  window.  This  would  seem  to  correspond  to  that 
one  described  by  Dr.  Zuckerkandl  as  the  point  of  entrance  of 
the  stapedial  artery  into  the  tympanic  cavitj'.  The  history  of 
the  development  of  the  canaliculus  chordie,  the  canaliculus 
tympanicus  and  mititoideus  Arnoldi.  and  the  bony  portion  of 
the  Eustachian  tube  and  semicanal  of  the  tensor  tj-mpani  is 
many  respects,  according  to  Riidinger,  similar  to  the  above. 


m 


I 
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lA/mphnHc  Oivilij  hi  the  F<i<-inl  Ori»n]. — On  the  inner  side  of  the 
facial  canal,  Dr.  Riidinger'  has  described  an  empty  space  lying 
between  the  nerve  trunk  and  the  periosteum.  This  cavity  or 
cleft,  as  it  would  appear  in  a  transverse  microscopical  section, 
presented  a  sharp  delinition,  and  appeared  as  a  constant  occur- 
rence in  every  individual  case  examined.  The  supposition  is 
that  this  space  marks  an  extension  of  the  arachnoidal  sac  of  the 
brain,  into  the  canal  of  the  facial  nerve,  and  is  similar  to  that 
which  is  known  to  accompany  both  the  optic  and  the  acoustic 
nerve;  it  may  therefore  be  regarded  as  a  lymph  cavity. 

Chordti  7]/)iifxni!  Nerre.  —  The  chorda  tympani  has  always 
been  described  as  a  branch' of  the  facial  nerve,  though  there  is 
much  to  lead  to  doubt  that  it  has  such  un  origin.  The  investi- 
gations of  H.  K.  Higelow  and  Hapolini,  respecting  the  chorda 
tympani,  will  be  given  further  on.  Atlcr  its  entrance  into  the 
tymjjanic  cavity  it  becomes  invested  with  mucous  membrane, 
and,  ascending  into  the  cavity,  follows  quite  closely  the  posterior 
periphery  of  tlie  mcmbratui  tympani  until  it  reaches  the  height 
of  the  tendon  of  the  tensor  tympani,  when  it  winds  forward, 
above  this  tendon,  between  the  malleus  and  incus,  and  tinally 
escapes  from  the  tympanic  cavity  at  the  Glaserian  fissure, 
through  the  canal  of  Iluguier.  It  then  descends  between  the 
two  pterygoid  muscles,  to  unite  with  the  gustatory  nerve,  and  is 

I  Ucber  den  canalis  faciitHt  in  Miner  Beziehung,  zum  aiebentcn  Oehimnervon 
beim  Erwachsenen,  M.  f.  O.,  1878,  No.  0. 
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finally  difitribated  with  it  to  the  submaxillary  gland;  it  then 
joins  the  submaxillary  ganglion  and  terminates  in  the  lingualis 
muscle,  as  shown  by  Gray.  This  nerve  has  very  little  sensibility 
according  to  Vulpian,'  whose  experiments  liave  shown  that  the 
chorda  tympani  contains  both  centrifugal  and  centripetal  fibres, 
the  latter  serving  as  a  means  of  excito-motory  irritation,  destined 
to  act  on   the  sublingual  gland.     According  to  Vulpian,  and 

Fig.  20. 


NiRVEg  ix  AND  A.10UT  TBK  Tyxpahdh.  (Heath.)— 1.  Senior;  portion  of  the  fifth  nerre 
with  Guierian  gaDgtioa.  2.  Tenaor  t;m|>iini  uiuecle.  3.  Motor  portion  of  the  fifth  nerve 
paising  beneath  the  ganglion.  4.  Malleus.  i>.  Sinnll  superfioial  petroiiul  nerves  of  Arnold. 
6.  Inoui.  7.  Otiogangliun.  S.  Fuoial  nerve.  9.  Chorda  tynpnai,  10.  Membrana  tym- 
pani. II.  Tenior  pnliiti  mutolc.  12.  .Mirldle  meningeal  artery.  13,13.  Lingual  nerve. 
14.  Auriculu-toniporal  nerve.  15,  Inferior  dental  nerve.  IB.  Pterygoideut  externua. 
17.  Pterygoideua  internuii.     I.'<.  Internal  maxillarv  artery.     20,  20.  Mylohyoid  nerve. 


Prevost,  of  Geneva,  part  of  the  chorda  tympani  accompanies  the 
lingual  nerve  in  its  peripheric  distribution,  hirnishing  branches 
to  all  the  terminal  fihuiienta  of  the  latter. 

Since  the  publication  of  tlie  first  edition  of  this  treatise  the 
following  conclusions  respecting  the  chorda  tympani  nerve  have 
been  made  by  J>r.  H.  R.  Higebiw:' 

1.  The  chorda  tympani  nerve  is  distinct  and  integral  through- 
out its  entire  length,  and  mif  a  branch  of  the  facial.  2.  It  is 
derived  from  the  nerve  of  Wrisberg.  3.  Its  special  sensoiy 
function  is  derived  from  the  ganglion  upon  tlie  nerve  of  Wris- 
berg,  into  the  granular  jirotoplasm  of  which  the  ultimate  fibrils 
may  be  traced.  It  is  further  concluded  that  this  nerve  is  a 
carrier  of  the  sense  of  taste  from  the  cells  in  the  intumescentia 
gangliformis. 


'  Gazette  MMicalc  de  Paris,  Fob.  16,  1878. 
•  Archives  of  Medicine,  .Futie,  1878.     N.  Y. 


Med.  Record,  Jan.  17,  1880. 
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Supolini's'  conclusions,  bused  ujion  personal  investifration  of 
the  chorda  tympani,  are  botli  novel  am!  important,  lie  believes 
it  to  be  an  independent,  a  thirteenth  crania!  nerve,  and  claims 
that  the  nerve  discovered  by  I'^ustachius  and  Wrisberg  is  a  part 
of  the  chorda  tympani,  which  takes  its  origin  from  the  floor  of 
the  fourth  ventricle,  and  terminates  in  the  muscles  of  the  tongue. 
The  dissection  was  begun  at  the  calamus  scriptorius,  and  carried 
to  the  ganglion  geniculatum,  in  tlie  genu  of  the  facial  canal.  It 
is  claimed  that  there  exists  a  nerve  lying  close  to  it,  but  entirely 
separate  from  the  tacial  nerve  at  this  point.  This  investigator 
then  proceeded  to  dissect  the  chorda  tympani,  from  the  tym- 
panum baclovard  to  the  aforesaid  gatiglion  geniculatum,  and 
found  that  the  chorda  tympani  is  one  and  the  same  nerve  as  the 
intermediary  nerve  of  Wrisberg,  which  he  bad  already  traced 
from  the  brain  to  the  geniculate  ganglion. 

The  chorda  tympani  can  be  easiry  dissected  fromthe  tympanum, 
through  the  canal  of  Huguier,  in  the  Glaserian  region,  to  its 
junction  with  the  lingual  branch  of  the  fifth  nerve.  From  this 
point  of  anastomosis,  Sapolini  has  found  that  the  chorda  tym- 
pani forms  a  dense  plexus  with  the  lingual  nerve,  distributed  to 
the  muscles  of  the  tongue,  and  for  this  plexus  he  proposes  the 
name  of*'  plexus  tympano-lingualis."  Wince  this  nerve  originates 
from  the  corpora  restiformia  and  the  lateral  cords,  it  is  supposed 
to  contain  both  senaittve  and  motor  fibres.  There  are,  however, 
more  filaments  of  this  nerve  than  of  the  lingual  nerve  distributed 
to  the  muscles  of  the  tongue.  The  hitter  nerve  supplies  chiefly 
the  sujierflcial  tissues  of  the  tongue.  Sapolini  concludes,  there- 
fore, from  the  large  number  of  fibres  of  the  chorda  tympani  thus 
distributed  to  the  muscles  of  the  tongue,  that  it  is  the  special 
nerve  of  speech.  His  theory  is  that  a  vowel  cannot  be  formed 
without  a  special  movement  of  the  tongue,  and  in  no  way  can 
consonants  be  accented  without  special  and  simultaneous  con- 
traction of  one  or  more  intrinsic  muscles  of  the  tongue,  and  it  is 
held  that  the  chorda  tjmpani  presides  over  this  function. 

"When  a  child  begins  to  articulate,  the  monosyllable  or  the 
word  which  it  attempts  to  pronounce,  begins  with  the  vowel  a 
or  t),  which  requires  (ho  least  motion  of  the  tongue.  The  slow 
progress  in  articulation  seems  to  correspotid  with  the  late  aj)- 
pearance  of  white  nerve  fibres,  which  subsequently  appear  on 
the  floor  of  the  fourth  ventricle. 

Nerves  s>ipph/i»g  thr  Murmis  Mnidtrnne  of  the  Tympfinir  On'ily. 
— The  nerves  supplying  the  mucous  membrane  of  the  tympanic 
cavity  as  well  as  that  of  the  Eustachian  tube  and  mastoid  cells, 


I      '  Un  Trediccjimo  nervo  crnniutc  (tliirtepntli  oraniHl  nerve),  Milan,  1881, 
review  by  Vermyne,  American  ilonrnftl  of  Otology,  1881,  pp.  812-322. 


Se« 


MIDDLE    EAB. 


uv  ^^»<iv*Hl  iVoiii  lln.'  tympanic  nerve,  also  called  the  trmpanic 
uJvvNUa.    un    unttwIomoHm   between   the   otic    ganglion,   petrosal 


Fig.  80. 


VlVW  ur  Otii'  Ijjkxui'lu!''  (Ellit.) — n.  Tcnior  tympuil  muscle,  b.  Internal  pterjgoid 
Miuwlli  Willi  II*  n*rv«  entering  It.  c  Exterokl  cirotid  trter;,  witb  the  t^mpstbetic 
viu  It  I  "11"  KonKll""'  ^-  llr*t>ot>  °f  Jncabion'e  nerro.  :<.  Nerre  to  tenior  tympani. 
(  t'lti'iiUlyiiipenl  Joining  Kuatetorj  nerve.  &.  Nerre  to  pterygoideus  internus.  8.  Nerre 
\\>  leiitiii  |i»l»tl.     7.  Aurloulii-teinporal  nerve. 


Fig.  81. 


NituvKd  JdiHiMii  THK  Enlaroimixt  Or  TiiK  FATiii.  Nkrvk,  RinllT  SlDK.     (Blli».) 

I.  Keolal  nerve.     '1.  Large   tuperHoial    petrutal.     'A.  Small  auperlloial  petrotal.    4.  Bz- 
(ernal  •uperflelat  petrosal,    i.  Cborda  tjrmpani  nerre. 

f[i»iigHoii  of  tlif  glosMt-jiliaryngviil  nerve,  aiid  the  carotid  plexus, 
>y  TiK'tiiis  of  the  siijiorior  cervioal  gsuiglioii  of  tlie  sympathetic 
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nerve.'  Wolf  and  Blau'  claim  to  show  that  the  chorda  tyra- 
pani  contains  both  sensory  and  g-ustatory  fibres. 

The  iitic  gini(fU«ii  is  situated  on  the  inner  side  of  the  sensory 
division  of  the  inferior  maxillary  nerve,  and  sends  several  small 
branches  to  it.  From  the  otic  ganglion  emanates  also  the  small 
petrosal  nerve  which  joins  the  facial  nerve  and  the  tympanic 
branch  of  the  glosso-pharyngeal  nerve.  The  tympanic  nerve, 
furthermore,  sends  branches  which  anastomose  with  the  smaller 
and  greater  petrosal  nerves.  The  latter  branch  is  also  in  con- 
nection with  Meckel's  ganglion.  The  external  petrosal  nerve 
is  in  connection  with  the  sympathetic  nerve  on  the  middle 
meningeal  artery.  (Fig.  31.^  It  is  important  to  bear  these 
relations  in  mind  when  considering  certain  neuralgias  in  and 
about  the  ear,  which  might  otherwise  prove  very  puzzling. 

Numerous  cases  of  earache  are  constantly  seen,  which  are 
solely  and  clearly  due  to  imperfect  teeth.  This  may  be  ex- 
plained by  the  fact  that  by  means  of  the  otic  ganglion,  the  soft 
palate,  the  drum-head,  and  tensor  tympani  muscle,  the  lining 
membrane  of  the  cavity  of  the  tympanum,  the  integument  of  the 
external  ear,  and  the  teeth,  are  put  in  sympathetic  relation  with 
one  another. 

Perhaps  certain  epileptiform  phenomena  which  have  been 
observed  in  connection  with  well-marke<l  disease  of  the  midille 
ear,  a«  well  as  similar  phenomena  which  could  be  seen  to  be 
connected  with  disease  of  the  externa!  ear,  may  be  explained  by 
reflex  conmmnication  through  the  tympanic  plexus. 

The  ti/iiipiin'i-  iieirc  or  Juriihscii's  nerve  is  a  branch  from  the 
petrosal  ganglion*  of  the  glosso-pharyngeal  nerve;  "it  enters  a 
small  Ivony  canal  on  the  base  of  the  petrous  portion  of  the  tem- 
poral bone,  ascends  to  the  tympanum,  enters  this  cavity  by  an 
aperture  in  its  floor  close  to  the  inner  wall,  and  divides  into 
three  branches,  which  are  contained  in  grooves  upon  the  surface 
of  the  promontory. "'■''  This  is  the  largest  nerve  branch  given 
to  the  tympanic  cavity,  and  therefore  it  has  received  its  special 
name  and  consideration  from  most  anatomists.  Since,  however, 
the  tympanic  nerve  contains  so  large  a  number  of  large  ganglion 
cells,  either  solitary  or  grouped,  and  thus  makes  numerous  con- 
nections with  other  important  ganglia  and  nerves,  the  name 
tympihic  plexus  is  now  given  to  what  formerly  was  named,  in 

iitB  tympanic  portion  at  least,  the  tympanic  nerve. 
Bloodvessels  of  the  TyiDpmiic  Onitji. — The  chief  artery  of  the 
tympanic  cavity  runs  along  the  floor  of  the  tympanum  and  over 
tJie  promontory. 
L 


Hisvliiifl",  Microscjpifche  Annlvsp  der  Kopfnerven,  Miinchen,  1866. 
»  .\rchiv  f.  Ohrt-iih.,  Bd.  10,  1880,  p.  299.  '  Ibitl.,  p.  146. 
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According  to  (rray,  the  iirteries  supplying  the  tympanic  cavity 
are  as  foil ows:  The  (ympinilc  hnnick  of  the  hiferior  ninxUhtry 
which  is  given  to  tlie  niciiihrniin  /t/mpnn',  the  sfyln-Dinsloid  branch  of 
the  po5/tT/or  auricuhir,  distributed  to  the  back  part  of  the  lyinpnnii: 
raviiy  and  mastoid  cells,  a  number  of  smaller  branches  from  the 
pelros"/  branch  of  the  middle  niexiiigciil,  and  branches  from  the 
ascending  pharyngeal  and  internal  carotid.  The  reins  of  the 
tympanic  cavity  terminate  in  the  widAle  meninqvil  and  phuryiigtnl 
txitis,  which  form  a  plexus  near  the  glenoid  articulation,  and 
then  empty  into  tite  iiifeni'^IJiigidiir  vriii.  It  is  very  important  to 
bear  in  mind  these  distributions  of  bloodvessels,  when  the  ear  is 
to  be  leeched. 

Pr.  Zuekerkandl'  has  described  iia  constant,  an  artery  which 
he  has  termed  the  arteria  atujiedia.  This  artery  is  a  branch  of 
the  stylo-mastoid  artery,  which  enters  the  tympanum  through 
an  ever-present  triangular  opening  in  that  part  of  the  facial 
canal  passing  just  above  the  fenestra  ovalis.  This  small  vessel 
descends  through  the  membrana  obturatoriaof  the  stapes,  either 
to  anastomose  with  a  branch  of  the  artery  following  .Jacobson's 
nerve,  or  to  break  up  into  secondary  anastomoses  before  it 
reaches  tliis  point.  Before  the  artery  passes  the  stapes  it  gives 
off  a  branch  to  the  anterior  crus  of  the  stapes  and  to  the  ante- 
rior part  of  the  membrana  stapedia  which  it  divides  in  two,  a 
second  branch  to  the  hinder  crus  and  to  tlie  posterior  part  of  the 
stapedial  membrane,  and  a  third  arteriole  usually  from  one  of 
tlie  lateral  branches  passes  inward  to  the  foot-plate  of  the  stapes. 

PHYSIOLOGY. 

The  function  of  the  tensor  tympani  muscle  is  somewhat  like 
that  of  the  palmaris,'  i.  e.,  it  is  better  adapted  for  tension  than 
for  motion.  It  also  appears  that,  by  exerting  a  sliglit  tension 
on  the  membrana  tympani,  this  muscle  can  bring  about  a 
muftiing  or  damping  effect  without  any  visible  movements  in 
the  ossicles. 

In  18fi0,  Politzer*  showed  that  the  tensor  tympani  was  sup- 
plied by  a  branch  of  the  motor  division  of  the  fifth  nerve. 

Later,  Voltoiini*  jjerformed  a  series  of  experiments  which  led 
him  to  the  following  conclusions: 

"1.  Irritation  (by  electricity)  of  the  trigeminus  produces  dis- 
tinct and  powerful  contractions  of  the  tensor  tympani,  which 
can  be  kept  up  for  some  time  on  the  dead  animal;  these  con- 
tractions can  almost  always  be  produced  even  by  weak  streams 
of  electricity. 

'  Ueberdie  Arteria  Stapedis  des  Menschcn.  Monatsschr.  f.  O.,  No.  1,  1873. 

'  Hcnle,  op.  cit.  p.  748.  '  Meissner's  Jahresberioht,  p.  688. 

'  Virohow'9  Archiv,  Band  fi5,  p.  467. 


^^^r  TTMPANIC   CAVITY.  f»l 

V     "2.  The  same   result  can  be  obtained    f)y  irritation   of  the 
"fiicialis.  but  usually  only  by  strong  electric  currents,  and  the 
irritability  is  generally  soon  lost. 

"i5.  During  this  contraction  of  the  tensor,  the  drum-head  is 
drawn  strongly  inward  by  means  of  the  manubrium,  but,  of 
course,   these   excursions   of  the  drum-head  vary  in  different 

I  animals;  in  guinea-pigs  they  are  so  small  as  to  be  undistinguish- 
able  unless  an  indicator  is  attached  to  the  membrane. 
"4.  Duringsuch  a  contraction  of  the  tensor  and  the  consequent 
tension  of  the  membrana  tympani,  a  simultaneous  ascent  of  the 
lymph  in  an  opened  semicircular  canal  becomes  visible  in  the 
dead  animal,  and  when  the  tension  is  removed  the  fluid  sinks 
back. 

»"5.  In  no  instance,  neither  by  excitation  of  tlie  trigeminus, 
lior  of  the  facial  nerve,  nor  even  by  mechanical  movement  of 
the  stirrup,  was  a  simultaneous  movement  in  the  membrana 
tympani  secundaria  visible,  not  even  by  microscopic  observation 

I  of  a  reflection,  or  an  indicator  attached  to  the  membrane. 
"6.  During  irritation  of  the  trigeminus,  and  the  consequent 
contraction  of  the  tensor  tympani,  there  ensues  a  contraction  of 
the  palatal  muscles  and  an  opening  of  the  Eustachian  tube,  for 
the  anterior  membranous  wall  is  drawn  away  from  the  posterior 
cartilaginous  tubal  ridge."' 

The  fact  that  the  tensor  tympani  can  be  put  into  motion  by 

» excitation  of  two  cerel)ral  nerves,  as  above  stated,  may,  accord- 
ing to  Voltolini,  be  used  as  an  explanation  of  the  power  the 
muscle  has  of  lioth  voluntary  and  involuntary  movement. 

In  one  of  his  experimcnt.-H,  Voltolini  oi)serve(l  that  excitation 
of  tlie  facial  nerve  produced  contractions  in  the  tensor  tympani 
and  stapedius  muscle  Such  a  |irnce8s,  says  the  observer,  is  ol' 
highest  importance  in  the  act  of  hearing,  if,  indeed,  such  a  pro- 
cess occur  in  the  living  ear,  which  is  not  to  be  doubted ;  in  such 
an  event  the  stapedius  muscle  acts  as  a  check  on  the  movement 
of  the  hammer  by  the  Ictisor  tympani.'  The  reflex  movements 
of  the  tensor  may  be  accounted  for  by  the  branch  of  the  trigem- 
inus which  passes  through  the  otic  ganglion. 

Then  arises,  as  Voltolini  suggests,  the  important  cpiestion 
whether  the  tibre  from  the  facial  nerve,  supplying  the  tensor, 
also  passes  through  the  otic  ganglimi,  or  goes  directly  from  the 
facial  to  the  muscle;  in  the  latter  case  the  muscle  would  evi- 
dently possess  power  of  voluntary  motion.  Altlmugh  no  one 
has  demonstrated  that  a  branch  of  the  fricial  nerve  does  pass 
directly  to  the  tensor  tympani,  the  muscle  certainly  possesses 
power  of  voluntary  contraction,  as  held  by  Johannes  Miiller, 
Voltolini,  and  others. 


Loc.  cit,,  p.  47!>. 
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In  this  connection,  it  must  not  bo  forgotten  that  the  tensor 
t\'nipani  niusele  is  closfly  ivhtted  to  the  muscular  structures  of 
tlie  Hustauliian  Uihc.  The  hitter  obtains  innervation  from  the 
giosso-pharyngeal  nerve,  and  by  this  means  also,  the  tensor 
tympani  muscle  ma}'  obtain  some  of  its  nerve-supply  from  this 
sensori-motor  nerve. 


Phffsiiiliigiriil  Noliire  i>f  Cerlnin  Ti/ii>p<iiiir  Sfutds,  heretofore  coii- 
side.red  Pdlhologirol. — Dr.  Victor  Urbantschitsch'  has  pointed  out 
the  physiological  nature  of  certain  membranous  and  cord-like 
adhesions  in  the  cavity  of  the  tympanum,  which  liave  heretofore 
been  considered  pathological.  A;)  he  states,  Prof.  Politzer  was 
the  first  to  express  the  opinion  that  such  might  be  the  case,  and 
the  former  has  verified  this  )>pinion  by  a  series  of  careful  and 
copious  investigations  on  the  cadavers  of  embryos,  new-born 
children,  and  adults.  He  has  frequently  found,  in  the  new-born 
child,  membranous  and  eord-Iike  connections  between  the  inner 
side  of  tlie  vertical  shaft  of  the  incus  and  the  inner  wall  of  the 
tympanum.  This  has  been  considered  pathological  by  Toynbee 
and  other  authors;  but  Urbantscliitsch  has  shown  that  these 
formations  are  remnants  of  an  embryonic  fold,  running  from  the 
vertical  ramus  of  the  incus  to  the  inner  w^all  of  the  tympanum, 
entirely  inclosing  the  stapes.  This  was  seen  eight  times  in 
embryos,  fifty  times  in  the  new-born  child,  and  si.xteen  times  in 
fifty  examinations  of  the  tympanic  cavity  in  the  adult. 

There  is  also  an  emliryonal  stiipedial  fold  which  sometimes 
leaves  as  residue  small  membranes  or  cords  passing  from  the 
head  and  shafts  of  the  stajies.  But  this  observer  does  not  assert 
that  all  of  the  connecting  bands  or  merabrares  which  he  has 
described  are  always  of  a  physiological  nature;  he  believes  that 
their  occurrence,  without  any  morbid  changes  in  the  tympanic 
cavity,  wouhl  not  justity  tlie  conclusion  that  a  pathological  jiro- 
cess  {>receded  their  formation.  SiTiiilar  connections  between  the 
posterior,  anterior,  and  exterior  surface  of  the  vertical  ramus  of 
the  incus  with  the  structures  of  the  tym]>anum,  are  sliown  to  be 
normal.  The  first  point  agrees  with  the  investigations  of  Lincke; 
the  second  point  agrees  with  the  statement  of  v.  Troeltsch. 

The  hoi'izontal  ramus  of  the  incus  may  be  joined  to  the  e.t- 
ternal  wall  of  the  tympanum,  and  with  the  mastoid  cells,  by 
similar  membranous  connection.  The  union  with  the  outer  wall 
has  already  been  shown  by  Zaufal  to  be  a  normal  one.  This 
was  found  by  Urbantschitsch  in  eighty  per  cent,  of  all  the  adults 
examined. 

The  membrane  so  frequently  found  between  the  tendon  of  the 
tensor  tympani  and  the  antero-superior  wall  of  the  tympanum, 


'  Beitriige  ziir  Entwickelungsgeschichte  der  Paukenhoble. 
Academy  of  Sciences,  Vienna,  .Tan.  1878. 
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as  described  by  Pnissak,  Gruber,  and  Zaufal.  hap  been  observed 
in  adults  by  Uriiaiitsebitsch,  sometimes  as  a  perfect  membrane, 
and  sometimes  perforated  in  the  middle  or  represented  only  by 
a  few  adbesive  bands. 

Hyrti's  discovery  tbat  osteophytes  are  regularly  found  in  the 
tympanum  of  many  of  the  niiunmals,  is  carried  still  further  by 
Urbantschitsch,  who  shows  that  there  is  in  the  tympanum  of 
man,  a  series  of  ntemliranous  bands  containing  structures  similar 
to  osteophytes  which  are  of  a  physiological  nature.  They  were 
found  in  one-third  of  all  the  adult  tympana  examined.  Accord- 
ing to  Hyrtl,  these  osteophytes  are  formed  in  the  tympana  of 
animals  during  the  early  years  of  life;  I'rbantscbitsch  has  found 
them  in  the  tympanum  of  the  new-born  child  sixteen  times  in 
mWy  examinations.  Theee  arc  usually  found  on  the  emiiientia 
pyramidalis.  They  may  also  be  found  on  the  hinder  and  outer 
wall  of  the  tympaimm,  and  on  the  border  of  the  round  window. 

They  are  usually  in  connection  with  a  membranous  or  cord- 
like structure.  Meckel  has  described  a  bony  ridge  between  the 
eminentia  pryamidalis  and  the  oval  window.  In  one  case,  among 
fifty  examined,  l^rbantschitseh  found  a  bony  growth  between  the 
eminentia  pryamidalis  and  the  inner  wall  of  the  tympanum. 

The  posterior  wall  of  the  tympanum  often  contains  a  bony 
formation  resembling  a  lamella.  "  This  forms,  either  alone  or 
in  combination  with  membranes,  a  partition  which  divides  the 
posterior  jiortion  of  the  tympanic  cavity  into  a  superior,  larger 
space,  and  an  inferior,  smaller  one." 

Function  of  the  Round  Window  and  its  Membrane. — In  1871  I 
made  some  investigations  into  the  condition  of  the  membrana 
secundaria,  or  the  membrane  of  the  round  window,  during  the 
movements  of  the  ossicles  of  hearing;  and  the  excursions  jier- 
formed  bj*  it  w»re  measured  under  the  microscope.  During 
these  investigations  1  also  noticed  the  effect  of  varying  labyrin- 
thine pressure  upon  the  small  bones  of  hearing  and  the  membrane 
of  the  round  window. 

All  the  observations  were  made  upon  temporal  bonee  from 
human  subjects,  as  soon  as  possible  after  death.  Of  the  tun 
specimens  thus  used,  eight  were  from  males  and  two  from 
females;  the  ages  varying  from  six  years  to  forty-five  years. 
During  the  intervals  between  the  experiments,  the  temporal 
bones  were  kept  in  a  ten  per  cent,  solution  of  alcohol.  To  pre- 
pare the  bones  for  examination  under  the  microscope,  the  Kus- 
tachian  tube  was  remove*!  up  to  its  bony  portion,  but  the 
membrana  tympani,  with  the  atmulus  tympanicus,  the  chain  of 
ossicles,  and  the  labyrinth,  were  loft  entirely  intact. 

In  order  to  obtain  the  beet  view  of  the  fenestra  rotunda,  the 
floor  of  the  tympanum  was  removed   as  high  as  the  round 
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window,  till  it  and  the  promontorium  cochlese  were  fiilly  ex- 
posed. The  chief  difficulty  experienced  in  thus  exposing  the 
round  window  is  the  liability  to  encroach  upon  the  posterior 
semicircular  catml. 

To  avoid  this,  a  view  of  the  window  was  first  eained,  by 
cautiously  chiselling  away  the  posterior  portion  of  the  floor  of 
the  tyiiipaniun.  Then  the  entire  preparation  was  turned  for- 
ward about  an  axis  running  through  the  porus  acusticus  in- 
ternum and  the  external  auditory  meatus,  and  the  bone  was 
chiselled  away  in  all  directions,  excepting  outward  and  upward, 
till  a  perfect  view  of  the  round  window  was  obtained.  The 
preparation  was  then  fastened  iirndy  in  a  vise,  and  laid  so  as  to 
be  couvenientl}^  approached  by  a  microscope,  and  to  receive,  by 
means  of  a  condenser,  light  from  a  kerosene  lamp.  The  prepa- 
ration now  lay  with  the  chain  of  ossicles  exposed  from  under- 
neath, and  the  menibrana  tympani  secundaria  visible  at  an  angle 
of  about  45°.  These  were  sprinkled  lightly  with  powdered 
starch,'  so  as  to  insure  Ijright  vibrating  points. 

Suurres  of  Siiiind. — As  sources  of  sound,  four  orgjui-pipes  were 
used,  of  respectively  50,  140,  630,  1160  vibrations  per  second. 
The  first  was  a  reed-pipe,  the  three  remaining  ones  were  stopped 
pipes.  These  were  connected  with  the  ear,  in  each  case,  bv 
means  of  a  gutta-percha  tube  one  metre  long,  and  one-half 
centimetre  wide,  fastened  to  the  side  of  the  reed-pipe;  but  in 
the  case  of  the  other  three,  at  the  closed  end. 

The  free  end  of  the  connecting  gutta-percha  tube  was  supplied 
with  a  tapering  glass  tube,  pointed  with  sealing-wax,  moulded 
to  the  external  auditory  meatus,  thus  procuring  an  air-tight 
communication  between  the  organ-pipe  and  the  membrana  tym- 
pani. AH  unwished-for  vibi-ations  were  avoided  by  placing  the 
pipes  upon  separate  tables,  and  in  some  instances  they  were  held 
in  the  hand  during  the  Bounding  of  a  note.  This  necessitated 
all  vibrations  which  reached  the  ear  to  pass  through  the  con- 
necting gutta-percha  tube. 

The  position  of  the  glass  tube  in  the  external  auditory  meatus 
has  great  influence  on  the  experiments.  When  the  tube  is 
directed  downward  and  forward,  the  ex]}eriments  are  almost 
invariably  successful,  but  in  any  other  position  they  may  be 
partially  or  entirely  unsatisfactory.  For,  in  the  former  position, 
the  sound-waves  strike  more  directly  against  the  membrana 
tympani  and  the  hammer,  whereas  in  any  other  position  they 
are  fi)rced  against  the  sides  of  the  auditory  canal,  and  are  de- 
flected and  destroyed  before  they  reach  their  destination.  This 
seems  to  indicate  that  sound,  entering  the  external  auditory 
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meatus,  produces  no  easily  distinguishable  effect  upon  the  ossicles 
of  hearing  and  the  labyrinth,  by  simple  conduction  through  the 
bonv  walls  of  the  auditory  eanal.  It  must,  indeed,  be  forced 
against  the  membraua  tynipani,  and  through  it  act  upon  the 
ossicula  aitditus.  These,  in  turn,  act  like  a  lever,  commuuicat- 
ing  their  movements  to  tJie  duid  of  the  labyrinth  and  the  mem- 
brane of  the  round  window. 

On  producing  a  note  upon  a  given  organ-pipe  connected  with 
the  ear,  as  already  described,  the  chain  of  bones  was  seen  to 
vibrate  in  excursions,  bearing  a  fixed  relation  to  each  other.' 
At  the  same  time,  their  motion  was  communicated  through  the 
labyrinth  to  the  membrane  of  the  round  window,  upon  which 
the  excursions  of  the  shining  particles  maintained  an  almost 
constant  relation  of  equality  with  those  of  the  stapes. 

The  excursions,  both  upon  the  chain  of  ossicles  and  upon  the 
membrane  of  the  round  window,  varied  in  their  length  with 
the  pitch  of  the  note  produced  by  the  organ-pipe;  the  longer 
excursion  corresponding  to  the  deepier  note. 

By  the  use  of  a  siren,  which  was  titted  to  a  pipe  opened  at 
its  side  to  accommodate  the  gutta-percha  connecting  tube,  excur- 
sions synchronous  with  the  revolutions  of  the  disk  were  pro- 
duced upon  the  chain  of  ossicles  and  the  membrane  of  the  round 
window.  These  could  be  counted  during  the  early  revolutions 
of  the  disk;  but  as  they  increased  and  tne  note  ascended,  the 
vibrating  points  became  lines  diniinishing  in  length  with  the 
increasing  rapidity  of  the  revolutioti. 

During  these  observations  one  preparation  was  found  which 
did  not  respond  to  the  notes  of  the  organ-pipes  as  the  previous 
ones  had  tlone.  The  ossicula  auditus  manifested  some  very 
slight  vibratory  motions,  but  the  membrane  of  the  round 
window  showed  none. 

In  order  to  explain  this  apparently  abnormal  result,  and  to 
find  out  whether  an  increased  or  diminished  labyrinthine  press- 
ure could  have  produced  it,  the  following  experiments  were  in- 
stituted : 

Upon  a  perfect  petrous  bono,  which  failed  to  respond  to  the 
sounds  produced  by  the  already  mentioned  pipes,  the  superior 
semicircular  canal  was  opened  at  its  summit,  and  to  this  open- 
ing one  end  of  a  small  glass  tube,  one  centimetre  long  by  five 
nulliraetres  wide,  was  hermetically  sealed.  The  bone  thus 
modified  was  placed  in  water  and  brought  under  the  air-pump, 
in  order  to  remove  any  air  which  might  have  entered  the  laViy- 
rinth.     After  these  arrangements  the  glass  tube,  sealed  to  the 

'  Tbc  movemcnU  of  the«e  bone«,  in  connection  wilb  sound-wavea,  have  also 
been  observed,  and  their  excursions  mpsisiirod  by  Pulitzer  and  liuck.  In  1870, 
A.  H.  Buck  obser^-ed  and  ineasiirnd  vihnitions  on  the  tnombnitiu  Uiupani  secund- 
aria, in  one  preparation      (An-hivf*  of  Otolojjy,  vol   i.) 
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superior  semicircular  canal,  was  conuectecl  by  a  gutta-percha 
tulie,  of  siiiiiliir  diann,'ti.'r,  to  a  reservoir  of  water,  consisting  of 
a  funnel  pliieed  in  a  retort-holder,  and  which  could  be  elevated 
or  depressed  at  will.  The  pressure  exercised  by  the  water  upon 
the  labyrinth  could  be  easily  .seen  with  the  unaided  eye,  as  the 
varying  height  of  the  funnel  caused  the  cohinin  of  water  to 
press  with  a  greater  or  less  force  upon  the  membrane  of  the 
round  wimiow. 

With  these  modifications,  the  preparation,  which  formerly 
failed  to  respond  to  the  notes  of  the  organ-pipes,  was  placed  in 
connection  with  the  sources  of  sound,  and  the  chain  of  bones, 
as  well  as  the  membrane  of  the  round  window,  was  observed 
during  the  passage  of  a  note  to  the  ear. 

The  desired  excursions  now  became  apparent  upon  the  hitherto 
abnormal  specimen,  and  resembled  those  upon  other  prepara- 
tions, so  long  as  the  pressure  was  maintained  at  a  certain  grade; 
but  wlien  increased  or  diminished  beyond  a  given  point,  the 
excursions  ceased  upon  the  ossicles  and  the  membrane  of  the 
round  window.  This  ffssnthni  wis  ohserved  l<>  dike  pinoe  sixnier 
durhiij  the  oci-nrrenre  uf  kiijh  thuti  of  low  and  powerful  notes. 

The  human  ear,  in  the  living  state,  sometimes  fails  to  per- 
ceive high  notes,  while  lower  ones  arc  distinctly  heard. 

Perhaps  such  phenomena  may  be  explained  by  an  application 
of  the  results  obtained  in  tliese  investigations,  in  which  artificial 
labyrinthine  pressure  interfered  with  the  action  of  the  chain  of 
ossicles  and  the  membrane  of  the  round  window,  sooner  in  con- 
nection with  high  notes  than  with  lower  ones. 

In  cases  of  hemorrhagic  or  serous  eftusions  into  the  internal 
ear,  it  may  be  supposect  that  the  accumulation  of  pathological 
fluids  in  the  labyrinth  interferes  with  the  action  of  the  chain  of 
bones  and  the  membrane  of  the  round  window,  just  as  the  arti- 
ficial pressure  did  in  my  experiments. 

In  addition  to  these  destructive  changes,  which  follow  patho- 
logical processes  in  the  ear,  the  perilymph  of  the  labyrinth  may 
be  subject  to  great  fluctuations  in  its  amount,  since  the  arach- 
noid sat  and  the  labyrinth  are  so  intimately  connected,  a.s  ex- 
periments of  Weber-Liel'  and  Hasse'  show.  According  to  the 
latter,  "all  vertebrates  possess  a  duct  which  originates  in  the 
vestibule;  and  in  all  animals,  with  the  exception  of  the  Plagios- 
tomcs.in  which  it  passes  directly  to  the  surface  of  the  skull,  this 
dact  enters  the  cavity  of  the  cranium,  and  there  terminates  either 
in  a  closed  sac  at  the  confines  of  an  epicerebral  lymph-cavity,  or 
opens  into  the  same.  This  is  the  ductus  endolymphaticus  or 
the  aquajduetus  vcstiduli  with  the  saccus  endolymphaticus,  the 
former  of  which,  in  most  vertebrates,  arises  from  the  sacculus^ 

>  M.  f.  O.,  August,  1870. 

•  Anatomische  Studien,  No.  xix.  p.  76P. 
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that  ie,  from  the  inferior  portion  of  the  vestibule.  ?>very  in- 
creased or  diminished  iircssurt='  of  the  tinid  of  the  liquor  cere- 
brospinalis  in  the  subarachnoid  cavity  will  make  itself  felt  per 
c<»ifi})'iitiileiii     through    the    i^acotis    and    the    ductus    endolyin- 

()haticu8,  in  the  interior  of  the  auditory  apiiaratus,  in  the  endo- 
yiTiphatie  cavity  and  u]ioii  the  terminal  ajiparatus  ofthe  auditory 
nerve  found  therein."'  We  may  explain  thus  most  easily  the 
impairment  of  hearing  for  high  tones  in  eases  of  increased 
pressure. 

In  eoncludinir  this  account  of  my  exjteriments,  I  would  call 
attention  to  a  fact  of  interest  resitectiiii;;'  the  directioti  of  a  lino 
descrihed  hv  a  vtlitatiiig  starcli-point  upon  the  membrane  of 
the  round  window.  It  was  observed  that  such  a  line  invariably 
remained  parallel  to  the  phme  of  the  membrana  tymiiani. 

An  explanation  may  be  found  in  a  probable  unequal  tension 
of  the  membrana  tympani  secundaria,  dependent  upon  the  man- 
ner of  its  insertion  into  its  frame. 

The  following  deductions  may  be  drawn  from  the  foregoing 
experiments: 

1.  The  excursions  of  the  chain  of  ossicles  of  hearing  bear  a 
fixed  relation  to  each  other. 

'2.  The  excursions  of  the  ossicles  of  hearing  are  communicated 
tiirough  the  labyrinthine  tluid  to  the  membrane  of  the  round 
wimlow. 

3.  The  excursion  of  the  membrane  of  the  round  window 
generally  equals  that  of  the  stapes;  but  it  may  equal  that  of  the 
membrana  tympani,  at  the  point  of  the  niamihrium  mallei. 

4.  The  pressure  withiri  the  labyrinth,  increased  beyond  cer- 
tain limits,  causes  cessation  of  the  action  of  the  meiabrane  of 
the  round  window  and  the  chain  of  ossicles  of  hearing.  This 
occurs  sooner  in  connection  with  high  notes  than  with  tlie  lower 
notes  of  the  .scale. 

o.  If  the  laliyrinthine  pressure  is  greatly  diminished  or  totally 
removed,  tlie  chain  ofossieles  Tiiay  continue  to  vibrate,  but  they 
exert  no  influence  upon  the  membrane  of  the  round  window. 

♦5.  The  vibrations  of  the  membrane  of  the  round  window  vary 
from  -nsViF  mm-  to  y^^  mm.' 

A  difference  of  opinion  has  existed  respecting  the  part  the 
membrane  of  the  round  window  plays  in  the  conda<"tion  of 
*<ound.  Without  doubt  the  excursions  of  the  ossicles  of  hearing 
are  conveyed  tlirouiih  the  water  of  the  labyrinth  to  the  membrane 
of  the  round  window,  as  shown  bv  the  expieriments  of  A.  11. 
Buck  and  of  the  author,  and  later  oy  the  corroborative  experi- 
ments of  Weber-Liel. 


'  All  the  meiuiiroiiienu 
Oph.  «nd  <n<>l..  1«72. 
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Some  autliorities  liave  tliouglit  tiiat  perhaps  the  menibrana 
tynifiani  sccuiularia  partifi]>ates  direr/h/  in  tlie  souiul-waves 
tnuisiiiitted  to  it  by  the  nieriibraiia  tympani  through  the  air  of 
the  tympanum.  Johaimes  Miiller  itidincd  to  this  opinion,  but 
the  e.\pcrimeiit8  of  J^chmicdekam  and  llensen  seemed  to  show 
that  lie  was  incorrect  in  liis  views.  Itceently  Weber-Liel'  has 
performed  a  series  of  experiments  wliich  are  not  only  very  in- 
teresting, but  tend  to  deeide  tliis  question  affirmatively. 

These  experiments  were  performed  on  nine  fiesh  preparations 
of  the  ear;  seven  were  from  man,  one  from  a  ealf,  and  one  from 
a  liorse.  The  ears  were  in'epare<l  for  examination  in  a  way 
similar  to  that  described  on  patre  'M. 

The  sources  of  sound  were  the  human  voice  and  three  organ- 
pi[)e8;  the  fundamental  notes  of  the  hitter  were  sueh  as  nave 
18M,  ilO,  and  540  vibrations  per  second.  Tlie  sounds  from  tnese 
pipes  and  the  voice  were  conveyed  to  the  prepared  ears,  in  a 
manner  .similar  to  that  described  on  p.  'Jo.  The  preparations 
were  sprinkled  with  starch,  illuminated,  and  held  firmly,  in  the 
manner  described,  and  the  iirst  results  of  AVeber-Liel's  obser- 
vation were  in  entire  liarmony  with  those  obtained  by  the 
author. 

Weber-Liel  carried  his  experiments  further,  and  obtained 
the  following  results: 

1.  If  the  iucudo-stajU'dial  joint  is  divided,  and  the  incus 
pushed  soinewliat  aside,  and  then  the  tympanic  cavity  hermeti- 
cally closed  tiy  a  lirmly  inserted  [lane  of  glass  (a  microatopic 
cover)  on  the  artificially  opened  side,  while  the  Eustachian  tube 
is  kept  sliglitly  open,  microscopic  examination  of  the  mem- 
brane of  the  round  window  through  the  glass  cover  revealed 
tiliiios/  iiiv'iiiiil)};/,  that  also  under  these  circumstances  during  the 
sounding  of  the  jiipes  and  during  the  singing  of  deeper  notes, 
the  particles  of  starch  or  the  reflecting  points  on  the  membrane 
performed  excursions,  which  were  but  slightly  less  (lA  :  i)  than 
those  occurring  before  the  division  of  the  mcudo-stapedtal  joint; 
these  excursions,  however,  were  observable  onlv  on  certain 
parts  of  the  meinbrana  tympani  secundaria.  I'hev  did  not 
occur  wlien  the  cavity  of  the  tympanum  was  reopened.  <tn  the 
head  and  rami  of  the  stape.-*  faint  simultaneous  vilirations  were 
observed  in  two  cases. 

2.  Upon  slightly  rarefying  or  condensing  ])er  tubani  the  air  in 
the  tympanic  cavity  of  the  preparations  arranged  as  above,  no 
change  was  produced  in  the  width  and  ilirecfinn  of  the  excur- 
sions; when  the  air  became  more  condensed,  the  hiiih  notes  first 
ceased  to  ]>roihice  vibrations:  with  increasing  coudensatioii,  the 
deeper  notes  ceased  to  have  eftcct. 

'  Ci'ntr«ll>Iutt  1'.  MfJ.   Wiiis..  J«n.  8.  ll^TC. 
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3.  In  order  to  exclude  the  possibility  of  the  commiiniciitioii 
of  souiul  waves  from  tlie  oval  wirnlow  (foot-plate  of  stirrup) 
through  the  labyi'iuth  to  the  niemlu'ana  tyuipaui  secunriaria, 
the  labyrinth  \vas(i|>ene(i  and  the  vestiliule  exposed  from  behind. 
At\er  the  fluid  of  the  labyrinth  had  escaped,  aoand-wave.s  con- 
ducted by  the  meinbrana  tynipani  to  the  hibyrintli,  produced  no 
visible  effect  on  the  membrane  nf  the  round  window.  This 
negative  result  is  attributable  to  the  loss  of  pressure  conseipient 
upon  the  escape  of  the  Ijibyrintli-tluid:  for,  when  the  cochlea 
was  sawed  transversely  through,  and  a  narrow  glass  tube  placed 
in  the  transverely  sawed  scala  tytn]mni.  and  the  latter,  with  the 
glass  tuiie,  filled  with  various  heights  of  water,  by  means  of 
whidi  once  more  a  certain  amount  of  pressure  was  brought  upon 
the  labyrinth  side  of  the  membrane,  tiien,  when  the  tympanic 
cavity  was  again  closed,  immediately  the  excursions  became 
once  more  vi.sible  upon  sounding  the  organ-pipes  or  singing. 

4.  With  some  of  the  prenarntiotis,  a  2;lass  tube  was  cemented 
to  the  temporal  lume,  and  tlirousb  this  tube,  by  means  of  a 
ruljber  pipe,  the  latiyrinth  lieintc  iindisturbeil,  sound-vibrations 
were  conve^'ed  tn  the  bones  of  the  head.  Xo  excursions  were 
perceptible,  neither  with  the  tymjiauum  opened  nor  closed. 

These  experiments  seem  to  i>rove  that  the  membrane  of  the 
round  window  may,  to  a  sliglit  extent,  i)e  set  in  viliration  by 
sound-waves  from  the  nuonbrana  tympani  conveyed  through  the 
air  of  tlie  tympanic  cavity. 


The  Power  of  Muscular  Aecoinmodation. — According  to  Prof. 
Lucas's  experiments,'  the  oar  has,  in  the  tensor  tympani  and 
stapedius  muscles,  an  apjvaratus  for  accommodating  itself  to 
various  sounds.  The  first  muscle  aids  in  the  accommodation 
for  low  musical  tones,  the  latter  accomplishes  the  same  for  hiijh, 
utimusical  sounds. 

Abnormal  contraction  of  the  tensor  tympani,  with  insnfScient 
HUtaj^Dnism  of  the  stafiedius,  protiuces  a  miidilication  of  percep- 
tion, termed  by  Dr.  Lucie"low  hearing:"  an  auaiogous  condi- 
tion of  the  stajiediiis  muscle  in  its  relation  to  tlie  tensor  tympani 
produces  "  high  hearing." 

Af^tion  of  the  Tensor  Tiimpani  and  StupedUts  Muscles. — Confirma- 
tory observations  of  Drs.  Mach  and  Kesscl'  slmw  that  the  traction 
on  the  stapedius  muscle  drives  the  head  of  the  malleus  inward, 
and  the  lower  part  of  the  merabrana  tympani  outward.     The 

'  Pk'  AcooiiiiiKHluruin  iiml  AwimuiKiilnti'iiisstorungun  iles  Olires.  Dr.  A. 
Lucir,  BcrliiiKr  Klin.  Wuclipiiscbrilt,  1874,  No.  H.  Ab^tmct  bv  Dr.  Jiicobv, 
Arehiv  f.  (),,  Kuml  i\.  i.p.  lR4-lK.->. 

'  Beitrn^p  zur  To]K>f;ra|ibic  uiid  Mechunik  dea  Mittelohrs.  Wieuer  SItzunscab, , 
^  April.  1«74. 
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substance  of  these  observations  is  in  harmony  with  the  cele- 
brated theories  of  Weber. 
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CHAPTER  II. 

EUSTACHIAN  TUBE  AND  MASTOID  PORTION. 
ANATOMY. 

The  Eustachian  tube,  though  discovered  by  Vesalius,  gets  its 
name  from  Bartolommeus  Eustachius,'  who  gave  a  more  com- 
plete description  of  it  than  any  of  his  contemporaries  or  prede- 
cessors. Though  it  is  generally  conceded  that  Vesalius  was  the 
discoverer  of  the  tube,  some  authorities  think  that  even  Alc- 
meon'  and  Aristotle*  knew  of  its  existence. 

'  Pfliiger's  Archiv  fiir  Phvsiologie,  I.  Jahi^ang. ;  Bonn,  1869. 
'  1600-1574.  »  870  B.  C.  *  384-322  B.  C. 
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The  Euetachiaii  tube  is  tlu-  only  im-.iiis  of  aerial  f^oimnniiica- 
tion  between  tbc  (tliarynx  and  iniiblli/  i-ar.  It  opens  into  tlie 
pliarviix  a,  little  alxtve  tlie  tlonr  ot'  tlie  nose,  ami  [nvs^es  back- 
wani,  upward,  ami  outward  to  the  eavity  of  tlie  tympanum, 
forrning  an  angle  of  40°  with  the  horizon,  anJ  13r)"  with  the 
axis  of  the  external  auditory  canal.  The  pharyngeal  mouth  of 
the  tube  is  wide,  but  the  tube  narrows  rapidly  to  Jhe  ii/li)HU3, 
from  which  point  it  widens  ai^aiii  to  the  tynipaine  cavity.  I 
therefore  reaeinblee,  somewhat,  two  short  and  wide-based  cones, 
placed  point  to  point,  their  junction  marking  the  position  of  the 
isthmus.  The  pharyngeal  mouth  of  the  tube  i.s  oval  in  sliape, 
being  0  mm.  high  and  .")  mm.  wide.  At  the  isthmus,  the  junc- 
tion of  the  osseous  with  the  cartilaginous  pai-t  of  the  tube,  the 
diameter  is  1.5  to  2  nun.,  and  the  greatest  iliameters  of  the 
osseous  canal  vary  from  4  to  4./>  mm.  The  entire  length  of  the 
Eustachian  tube  is  35  mra.,  Ij!  inch;  tlie  bony  portion  being  11 
mm.,  and  the  cartilaginous  part  24  mm.  long, 

Boni/  Portion  of  the  Eustachian  Tnhf. — As  already  indicated, 
the  Eustachian  tube  is  composed  of  a  bony  and  a  cartilaginous 
portion.  The  former  lies  entirely  within  the  petrous  bone :' 
the  latter  portion  is  joined  to  the  former  and  is  about  two-thirds 
of  the  entire  tube.  The  calibre  of  tlie  bony  portion  is  triangular, 
the  angles,  however,  are  rounded  by  the  mucous  lining  of  the 
tube.  Its  average  diameter  is  about  2  mm.  The  outer  wall  of 
tlie  tliree  composing  this  triangular  bony  tube,  lielongs  to  the 
pars  tvmpanica,  the  tympanic  bone,  the  inner  wall  separates  tbo 
tube  from  the  carotid  canal,  and  the  upper  wall  is  formed  inter- 
nally by  the  septum  tubie,  and  the  floor  of  the  canal  for  the 
tensor  tympaid,  and  outwardly  it  unites  with  the  outer  wall  of 
the  bony  tube  in  the  petro-lyiiipanic  or  tilaserian  iissure.     The 

I  posterior  wall  (jf  the  bony  i>nrtion  of  the  canal  is  somewhat 
onger  than  the  anterior  wall.  I'suuUy  the  l)ony  Eu.stachian 
tube  is  twice  as  wide  as  the  senn-canal  of  the  tensor  tympani, 
but  in  some  instances  these  relations  arc  reversed,  as  shown  by 
l{iidinger. 

Cnrlil'iqinotis  Portion  of  the  Eustachian  Tube. — In  order  to 
understand  the  true  form  itf  this  part  of  the  Eustachian  tube, 
one  must  imagine  a  shell  of  cartilage,  not  cpiitc  an  inch  long, 
bent  so  that  a  section  of  it  at  right  angles  to  its  long  diameter 
resembles  a  lK)ok  or  shepherd's  crook.  Tlie  longer  portion  of 
this  section  of  cartilage  will   represent  a  section  of  the  inner 

'  In  some  caso.'  the  larjje  winit  of  the  sphenoid  bono  unites  in  tlic  rorinutinn  of 
the  06SP0US  juirt  <if  the  £u<itachiHn  tube,  or  nt  least  it  f.">rni<  with  the  pars  j)elri>iD, 
thetulcufc  jwtrospheiioidalis  for  iho  tcci-ption  of  the  oartilnife  of  the  tube.  (Uu- 
dlnifer,  Die  Obrtrompcte,  p.  2. ) 
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Fig.  82. 
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wall,  the  shorter  portion  rc'itresents  that  of  the  antt-rior  or  outer 
wall,  and  the  curve  shows  the  position  of  the  roof  of  the  Eue- 
tachian  tiihe.  (Fig.  82.)  It  will  he  seen,  therefore,  that  this  part 
of  the  tuhe  is  not  a  complete  and  round  cartilajifinous  canal,  but 
rather  n  flattened  tuhe,  the  posterior  wall  and  roof  of  which  are 
made  entirely  of  cartilage,  while  the  anterior  wall  is  of  cartilage 
only  ill  its  upper  part,  its  lower  portion  being   imiscular'  and 

completing  the  tuhe.  The  upper 
part  of  the  inner  cartilaginous 
wall,  as  well  as  the  roof  of  the 
tube,  is  fastened  to  the  base  of 
the  skull  by  means  of  the  basilar 
fibro-cartilage.  The  lower  end 
of  the  inner  wall  is  movable. 
That  part  of  the  cartilage  of  the 
Eustachian  tube  which  curves 
forward  to  lorm  the  upper  part 
of  the  outer  or  anterior  wall  of 
the  tube,  is  widest  and  most 
movahle  in  its  middle  portion; 
it  is  narrower  and  more  lirnily 
fixed  at  its  two  extremities,  viz., 
above,  where  it  is  joined  to  the 
jagged  bony  edge  of  the  osseous 
canal,  and  below,  to  the  pterygoid 
process. 

The  calibre  of  the  tuVie,  in  the 
iiKiiii,  is  not  mund.but  deft-like, 
and  slightly  sigmoid  in  shape; 
however,  that  portion  of  the 
calibre  lying  in  the  curve  formed 
by  the  cartilage  as  it  tuni!<  for- 
ward, /.  e.,  that  part  lying  entirely 
within  cartiliiginous  boundaries,  is  round  and  more  open  than 
the  rest  of  the  Innien  of  tlie  tube,  owing,  probably,  to  the  stitt- 
nessof  the  cartilage.  This  fact  vvonbl  always  insure  at  lea.^t  u 
portion  of  the  tube's  being  more  likely  to  be  free  from  obstruc- 
tions or  from  having  its  two  sides  stick  together.  To  this  more 
patulous  part,  Kiidiiiger  has  given  the  name  of  safety-tube 
(Sicherheitsriilire),  and  to  the  cleft-like  calibre  of  the  tube  "below 
this  rounder  lumen,  he  has  given  the  name  of  "accessory  cleft" 
(Ililfsspalte),  "  since,  according  to  Du  Bois  Raymond,  these 
terms  express   most   clearly  their  physiological   importance."* 


TnAITSVIIMK    SitCTIOif  IIP  TBR   Cakti- 

LAiimors    Paht    or    th«    Eistaiiiiax 

TrrtK      KKAK      Tlie       FuRAMe.t        OVALK. 

(Ilenle.) — A.  Seotinn  of  the  interniil 
(Mirotid.  ».  Cartilngs  nf  Ibe  tubn.  k. 
Third  branch  uf  the  Irigeininim.  <j. 
.Midillc  lueiiingsnl  nrtory.  /,  <■.  Trans- 
Terne  teoliun  of  the  external  and  in- 
ternal pterygoid  iuuicle>.  il.  M.a|iheno- 
•lapbylinus  (tunwir  palati).  c.  Tram- 
verse  erection  nf  the  M,  potro«taphylinuf 
(levator  palati). 


»  Formerly,  tbU  part  of  the  amal  was  cHlli'd  meiiibninouE,  but  since  muscular 
tiuuc  is  so  intimately  ooncenied  in  its  formation,  Rridini;er  propfises  to  csll  it 
muM'ulnr,  »s  biin^  iiii.re  truly  descriptive. 

'  Rvidinijfr,  OlirtroMipctf,  p.  7. 
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The  posterior  cartilaginous  wall  of  tlse  P^nstuchian  tulvo  projects 
well  into  the  phar\'nx,  forming  there  a  pruininetit  ridge,  the 
anterior  boundary  of  the  fossa  of  lioscntniiller.  Into  tlie  latter, 
the  Eustachian  catheter  ia  often  placed  in  mistake  for  the 
pharyngeal  mouth  of  the  Eustachian  tube.  When  tiie  latter 
19  to  be  cathctcrized,  this  prominent  ridge,  marking  the  termi- 
nation of  the  cartilage  of  the  Eustachian  tiilte,  should  lie  sought 
for  and  thoroughly  located  with  the  beak  of  the  catheter.  Tn 
order  to  do  this  it  is  well  to  allow  the  catheter  to  pass  first  into 
the  fossa  of  Kosenmiiller,  then  to  glide  gently  forward  over  the 
aforesaid  cartilaginous  lip,  by  which  act  the  beak  can  hardly 
escape  going  into  the  pharyngeal  nuiuth  of  the  tube. 

As  aTreaiVv  stated,  the  cartilaginous  shell  of  the  Eustachian 
tube  is  adherent  at  its  curve  or  roof  ti>  the  base  of  the  skull,  by 
means  of  the  basilar  libro-cartiiagc;  the  edges  of  the  shell,  i.e., 
the  edges  of  the  anterior  and  posterior  lips  of  the  cartilage  of 
the  tui)e,  are  free,  and  from  them  important  muscular  structures 
arise.  The  inner  dilator  of  the  tube,  or  the  salpimjo-phari/iujens 
muscle,  is  one  of  these,  and  arises  from  the  edge  of  the  {losterior 
cartilaginous  wall  of  the  Eustachian  tube,  and  passes  towards 
the  superior  constrictor  of  the  pharynx.  There  is  also  an  inti- 
mate topographical'  relation  between  this  inner  wall  and  the 
inner  surface  of  the  levator  palati  (petrostaphyliaus,  Ifcnle), 
which  muscle,  in  conjunctiou  with  the  salpingo-pharyngeus, 
the  inner  dilator  of  the  tulie,  brings  about  movements  of  the 
cartilage.  "If  the  levator  palati  be  pulled  upon  in  a  fresh  pre- 
paration, the  under  end  of  the  inner  i»late  of  cartilage  will  be 
pushed  inward  and  upward,  by  which  means  the  pharyngeal 
mouth  of  the  Eustachian  tube  will  be  considerably  widened."' 
Since,  then,  the  conjoined  action  of  these  two  muscles,  the 
levator  palati  and  the  salpingo-pharyngeus,  together  with  the 
dilatator  tubie  or  tensor  palati,  yet  to  be  described,  brings  about 
these  changes  in  the  pharyngeal  moutii  of  the  Eustachian  lube, 
it  can  easify  be  seen  how  the  act  of  swallowing,  wliieb  brings 
them  into  action,  opens  the  tube  and  ventilates  the  middle  ear. 

Tetisor  Palati  Muscle. — The  most  important  of  all  the  muscles 
of  the  Eustachian  tulie  is  the  tensor  palati.'  This  lauscle  arises 
by  a  flat  tendon  from  the  posterior  edge  of  the  hard  palate,  in 
intimate  connection  with  the  tendon  of  its  fellow  of  the  opposite 
side,  and,  gradmdly  narrowing  into  the  tendon  wliich  passes 
around  the  pterygoid  hook,  spreads  out  again  from  this  point 

'  ThU  muscle  semli'  ii  fpw  Hbrcs  to  tho  posterior  ciirtiliii;ini»i»  wnll  of  tin*  Eus- 
tooliinn  tiitie  inuir  tliv  junction  of  the  civrtiliim'  willi  the  Uiny  portion  of  llie  tube. 

•  Kiidiiifrr-r,  Die  Ohrtroiiipoto,  p   i. 

'  This  imisoli;  Ims  rweivt^J  vurious  uaiiics:  Tensor  Vftli ;  Tensor  vcli  ptihttini ; 
DllatAtor  luhu'  (Kii(liii(j;i'r};  .SpUoiio-sHlpiniio-'ltipliyliMus,  clc. 
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into  a  fiui-aliaped  musfular  layer,  the  free,  broail  edge  of  wliicli 
is  inserted  into  ulimtst  the  entire  length  of  the  anterior  lip  ot 
the  cartilage  of  the  Enstaehian  tube. 

Fig.  88. 


l>iArm*>iMATic  SeoTiOM  TunoraH  thb  EuiTACHiAX  Trng,  thk  Muoclm  asp  Fasoi*. 
(On  the  left  side,  the  section  \i  irupposed  tu  be  a  vertical  nno  jiassing  through  the  tubo; 
on  the  right  side,  it  ia  ^upitujteil  tu  |iniiii  under  the  floor  of  the  tube.)  (Weber-Liel.) — a. 
Tenior  veil  uiu0i:le,  6.  Fftioiii  6aljiingo-pterygu-stB{)hylinu.  e.  Levator  palati  (uuRcle. 
■/.  Fuoia  phar>ngoB  externa,  pmiiDg  into  the  tubal  faccia  above,  c  Buooinator  mnaole. 
g.  Hard  palate.     />.  Hterjrgoid  hook.    /.  Fatoia  pharyngea  interna. 

Respecting  the  tnuch-dinimted  oiigin  of  the  tensor  palati,  it 
may  be  said  that,  according  to  the  invu.stigatious  of  Dr.  Urbant- 
aohitscb,'  there  ai'e  indivichial  variations  in  the  origin  of  this 
muscle  from  the  nicmljj'anous  part  of  the  Eustachian  canal.  In 
some  cases  .such  an  origin  is  wanting. 

J  fence  lias  arisen  the  great  difference  of  opinion  between 
niauj  noted  iiivestigatoi-s  of  the  luiatoniy  and  physiology  of  this 
tube.     A  very  important  variation  also  occurs  in  the  connection 


'  Zur  Antttomie  der  Tuha  (^tiKtuchii  des  McnBchen. 
Med.  .Iiiliri>iich,  1  Hpfl,  187G. 


\'i<'l'>r  l^rbanUohiUoh. 
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betAvecn  the  tensor  tympiini  and  the  tensor  )i;ilati,  for  sometimes 
such  a  connection  \a  not  to  be  found,  while  in  other  cases  it  un- 
doubtedly exists.  In  one  instance  it  was  found  tliat  the  spindle- 
shaiiod  tendon  of  tlie  tensor  tympani  jMissed  entirely  into  the 
miadle  belly  of  the  tensor  palati  muscle.  These  facts  arc  in 
harmony  with  the  well-known  investigations  of  Weber-Liel. 

By  the  contractions  of  this  muscle  the  anterior  wall  of  the 
cartilage  of  the  lube  is  pulled  outward  and  downward,  and 
thereby  the  calibre  of  the  canal  is  widened. 

According  to  the  investigations  of  Rudinger,'  it  is  shown  that 
there  is  a  direct  connection  between  the  tensor  palati  (Dilatator 
txihie)  and  the  tensor  tympani  muscle.  Not  only  <io  (ho  ten- 
dinous tibrcs,  but  ul.'^o  the  muscular  fibres,  of  the  one  puss  over 
into  those  of  the  other,  at  the  upjier  part  of  tJie  Eustachian  tube. 
This  connection  is  of  the  greatest  importance  when  considering 
the  cause  antl  treatment  of  certain  forms  of  hardness  of  hearing 
flue  to  a  kind  of  [laresis  in  the  tensor  veli. 

The  Inner  Pterijgoid  Musrle. — Tbis  muscle  is  considered  bj- 
Weber-Liel  as  specially  belonging  to  the  mu.><cle8  of  the  Eusta- 
chian tube.-  According  to  his  observations  some  of  the  upper, 
shorter,  and  hinder  fibres  of  this  ?nuscle  are  inserted  into  tlie 
fascia  of  the  floor  of  the  tube  througliout  its  length,  and  are 
then  lost  in  the  fibrous  covering  of  the  petrous  bone.  Its  func- 
tion is  tliat  of  a  tensor  of  the  fascia  of  the  Eustachian  tube. 


^ 


Tlic  LiganieiiUi  Salping<y-pharyngca.  —  Dr.  Zuckerkandl'  has 
described  a  constant  and  peculiar  anatomieal  connection  between 
the  Eustachian  tube  and  tlie  constrictors  of  the  pharynx,  under 
the  name  of  the  ligamenta  salpingo-pharyngea.  His  statement 
is  that  upon  laying  bare  the  posterior  wall  of  the  pliarynx  and 
dissecting  off  tlie  mucous  membrane,  along  the  periphery  of  the 
pharyngeal  openitig  of  the  Eustachian  tube  and  adjacent  parts, 
there  will  be  fouml  three,  four,  or  five,  perhaps  more,  tendinous, 
rarely  elastic  cords,  attached  to  the  pharyngeal  end  of  the  hooked 
cartilage  of  the  tube,  and  to  the  outer  wall  of  the  same,  which 
in  their  fullest  development  are  likened  to  the  tendinous  cords 
of  the  valves  of  the  heart.  This  anatomical  arrangement,  it  is 
said,  produces  a  free  opening  of  the  Eustachian  tube  at  each  con- 
traction of  the  superior  and  middle  constrictor  of  the  pharynx. 

The  same  observer  has  described  a  salpingo-phnryngeal  recess 
below  the  faucial  nioutli  of  the  Eustachian  tube.' 


'  Op.  cit.,  p.  c. 

'  ProKrcKsive  iScUwerhorigkeit,  Berlin,  1870,  pp.  flS-71. 

*  Ziir  Anitlomic  uiiU  l'li_v»iologii.>  dor  Tutjii  Etutualiianii.     M.  f.  O.,  187."?,  N<>.  12. 

*  MormUschr.  f.  Ohrenli",  No.  L',  ISTo. 


\ 
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The  Plira  Salpmgo-pulitina  ami  Hw  Plii'u  Salinng()-pharynge(i. — 
The  twn  folds  of  tmicoiis  ineiaLrauo  known  i».s  the  plica  sal- 
pii)<;o-piilntiaa  and  tlie  pl'iL'a  j^alpingo-pharyngea,  arc  greatlj 
concerned  in  the  fortu  and  t-xpaiision  of  the  mouth  of  tlje  Eusta- 
chian tube,  hotli  in  its  condition  of  rest,  and  also  in  the  active 
aii<l  |ia.ssivc  niovciiietits  of  tlic  soft  palate.     Tlie  intimate  con- 


nection  hetween  the  movements  of  the  soft  pahilc  and  the  Eu.tta- 
chian  tulte  is  dependent  not  onl^-  on  their  coninion  mnscles,  Imt 
ujion  the  two  liilds  ju.st  luinied.  The  former  fold  constitutert  the 
anterior  edire  of  liie  tntial  mouth,  and  is  intimately  connected 
with  the  teuRor  palati  muscle.     The  latter  fold,  the  salpingo- 

Fig.  Zb. 


Tbi!  NASoriiAiirNX  vikhrh  from  RKniNH.  (Zciiifal.)  t.  Plica  >alpingi>-ph*i7D(*». 
Z.  Plioa  salpingo-psliilina.  3.  Septum  narium.  •«.  Superior  turbinateil  bone.  .^.  Middia 
lurbiimleil  bono.  6.  Inferior  turbinntod  bone.  ".  Curve  of  the  I iibnl  curtilage.  8.  Month 
of  Eustachian  tube.  0.  Tnbai  ridge.  10.  Fo«ja  of  Rosonmiiller.  11.  Lerutor  palati. 
12.  Aiygos  uvuIh'.  13.  Poitcrior  tubal  aulout.  14.  Anterior  tubal  suleui.  I.'>.  Urula. 
10.  Arcuii  palalu-pharyogeus, 

pharyngea,  is  of  more  importance,  according  to  Zaufsd,  and  is 
formed  as  follows:  The  under  ]iart  of  the  lip  of  tlie  Eustachian 
month  ill  the  pharynx  grathially  narrow.'!  into  a  mere  fold  of 
mucous  membrane,  very  rich   in  glands.     To  this  fold,  a  few 
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ccntiTnetres  in  length,  the  name  of  plica  salpint^o-pharvngea  hiis 
been  given.'  It  runs  in  the  same  direction  as  the  plica  salpingo- 
palatina,  from  the  posterior  and  under  end  of  the  tubal  ridgo 
downward  on  the  side  of  the  pharynx,  dividing  the  latter  from 
the  upper  lamina  of  the  veliun,  to  unite  with  the  pueterior  edge 
of  the  levator  palati  muscle. 

Muciiiis  jyiemfii-'iiic  nf  fkc  Enskirhian  Tube. — The  mucous  mem- 
brane of  the  Eustachian  tube  is  a  continuation  (jf  that  of  the 
pharynx.  It  is  supplied  with  ciliated  epithelium,  the  cilia  of 
whidi  move  in  a  direction  from  the  tympanic  cavity  towards 
the  pharyn.x,  thereby  favoring  the  passage  ot"  tliiids  from  the 
cavity  of  the  drum  and  tube  into  the  throat. 

The  Kustachian  tube  is  very  rich  in  glands  at  certain  places; 
although  the  upper  concave  portion  t)f  the  cartilaginotis  roof  of 
tlie  canal  is  entirely  free  ti'om  glands,  the  sides  of  the  tube,  in 
tlie  pharyngeal  portion,  are  richly  8Ui)plied  with  "  acinous  mu- 
cous glands,"  emptying  into  the  folds  of  mucous  membrane,  as 
shown  liy  Riidinger.  These  mucous  glands  do  not  difler  from 
those  of  the  (esophagus  and  pharynx.  In  the  upjier  jtortions  of 
the  tube,  towards  the  tympanic  oavity,  all  glands  liecome  sparse. 

In  addition  to  the  glands  just  named,  (ierlach^  has  shown  that 
the  mucous  lining  of  the  cartilaginous  poi-tion  of  the  tube  is  richly 
supplied  with  follicular  glands,  which  are  most  numerous  at  its 
middle  part.  Placed  still  deepei"  in  the  sulmuicous  connective 
tissue,  are  numerous  acinous  glands.  The  follicles  of  the  tubal 
mucous  membr;ine  are  about  half  as  large  as  those  of  the  pharynx, 
but  take  in  the  entire  depth  of  the  mucous  membrane. 

Tofi.i'Ua  Pliarjpu/ca. — According  to  the  investigations  of  San- 
torini'  and  Lusclika.*  it  is  shown  that  the  lining  structures  of 
the  roof,  and  to  a  great  extent  the  hinder  wall  of  the  nasal  part 
of  the  pharynx,  are  composed  of  a  tissue  so  strikingly  like  tlie 
substance  of  the  tonsils  that  it  has  been  named  the  "  jiharyngeal 
tonsil." 

Lnschka  states  that  this  spongy  tonsillar  substance,  of  a  maxi- 
mum thickness  of  7  mm.,  which  he  has  never  failed  to  tind, 
extends  from  the  posterior  boundary  of  the  roof  of  the  nasal 
canty  to  the  edge  of  the  foramen  magnum  of  the  occipital  bone, 
where  it  assumes  a  more  or  less  uneven  surface,  or,  breaking 
up  into  separate  sebaceous  glands,  is  gradually  lost  in  the  pos- 
terior wall  of  the  pharynx.     The  same  kind  of  structure  forms 

«  E.  Z«uf«l,  Areliiv  f.  (Jlirenheilkmido.  vol.  xv.,  1879,  j).  07. 
'  Zur  M<iri>hiiloylc  dvr  Tulm  Eii.st«cbii.     >Sitzuiiifsbcridite  d.  Erlftnf^er  Phy*i- 
c»li»ch-Mcd.  Sw.     Abstract  by  von  Trwltsoh,  .\.  f.  O.,  vol.  x.  p.  68,  1876. 
'  I'lintin,  177.5. 
•  rt'-r  S.-liliiiidlcprd*"*  Mtn9cli<?n.     Tubmt:fM,  IRflS,  pp.  2<)-27. 
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the  cliic'f  cnnstituent  of  the  recessiis  pharynnreus.  and  extends  in 
a  thinner  layer  over  the  ridge  of  the  pharyngeal  month  of  the 
Eustachian  tube. 


Diffcyfn<(s  in  Sue  and  Sliapi'  of  Month  of  Eustwloait  Tithe. — 
rrbantschitseli'  has  described  great  variations  in  the  sliape  and 
size  of  the  pharvngeal  month  of  the  Eustachian  tube.  Tliese 
variations  occur  not  only  in  those  of  the  same  age,  but  also  iu 
the  same  indivitlual.  The  variation  in  form  of  the  cartilaginous 
part  of  the  tube  is  iiliserved  to  occur  in  botli  the  posterior  and 
anterior  wall.  The  former  may  terminate  in  a  shai-p  point,  or 
it  may  be  very  blunt  and  rounded  at  the  lower  and  posterior 
end ;  it  may  also  be  corrugated  on  the  surface  towards  the 
lumen  of  the  pharynx,  or  curled  decidedly  u|)war(l  and  forward 
towards  the  so-called  Hoor  of  the  tube.  Another  curious  devia- 
ti(i!i  found  in  the  posteri<w  wall  of  the  tube  is  a  bifurcation,  the 
iiimler  litnli  pointing  backwards,  the  anterior  curling  forwards. 
The  various  deviations  in  shape,  position,  and  direction  of  the 
walls  of  the  tube,  described  by  Dr.  rrbantschitsch,  a]»]ily  only 
to  the  mouth,  and  not  to  the  cartilage  in  its  upper  and  inner 
parts,  They  may,  in  many  cases,  cause  a  widening  or  a  narrow- 
ing of  the  mouth  without  ]u-oduciug  changes  further  up  the 
calibre  of  the  tube. 

According  to  the  same  authority,  the  dii-ection  of  the  pharvn- 

f;eal  mouth  of  the  tube  is  generally  oblique  from  above  and  in 
ront,  backward,  and  downward;  in  exceptional  eases,  the  axis 
of  the  mouth  of  the  tube  may  run  vertically  or  even  liorizon- 
tally. 

Blinidvessils  and  A'e/'tv.f  of  the  Euslachian  Tnhe. — The  arteries 
sup]ilying  the  Eustacliian  tube  are  the  i>}iiu-i/»(}fiil  from  the 
exteriiai  carotid,  tlie  nn'i/dlr  iiiniiiii/nd  hi-'inch  of  the  internal 
maxillary,  and  various  small  branches  of  the  internal  euro/id. 

The  nerves  are  distributed  ns  follows:  The  tensor  palati,  or 
the  dilatator  tuba-  muscle,  is  supplied  by  a  brancli  from  the  otic 
ganglion,  and  also  by  a  motor  branch  from  the  internal  ptery- 
goid nerve,  a  muscular  branch  of  the  smaller  tlivisiou  of  the 
inferior  maxillary  nerve.  The  levator  palati  muscle  is  Rn]>i>lied 
by  the  facial  nerve  through  its  connection  with  the  Mdian  and 
petrosal  nerves,  as  well  as  by  a  branch  from  the  vagus.  The 
inner  dilator  of  the  tube,  the  salpitigo-]ibaryngeus,  is  supjilied 
by  the  gtosso-pharvngeal  nerve.  Tlie  inner  pterygoid  muscle  is 
BUjiplicd  by  the  inferior  maxillary  nerve.     The  raucous  mem- 


'  Anutfimischc  Bemerkuiiiien  uberdie  (tri<ta1t  and  Li«!;c  des  Ostium  |>harv-Dgcum 
tiibu-  Ix-im  Menschcn.     A.  f.  O.,  vol.  x.  pp.  1-7,  1875. 
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hraiie  of  the  tube  is  su[)|ilie(l  Ity  briinelu's  M'  tlie  glosso-phai'Vii- 
geal  nerve,  which  also  supplies  tlie  mucous  membrane  of  the 
tympanic  cavity. 

The  .Mastoid  Portion  of  the  Tfoip>ral  Bone  mid  Hs  O-tls. — The 
mastoid  portion  is  that  biglily  important  jiart  of  the  midille  ear 
situate  behind  and  partly  below  the  cavity  of  the  tvnumuum. 
It  corresponds  to  the  protuberance  behind  the  auricle.  This 
hollow  portion  is  developed  jiartly  from  the  S(|namous  portion, 
but  chiefl}'  from  the  petrous  part  of  the  ten)j)ora!  bone.  As  is 
well  known,  the  temporal  Ijone  is  formed  from  tliive  distinct 
pieces,  the  squama,  the  aniiulus  tympaniiHW.  and  the  petrous 
pyramid.  The  squama  is  divided  into  two  parts,  viz.,  the  verfi>'al 
and  the  horizontal  portions.  Tiie  horizontal  portion  is  sub- 
divided into  an  inner  and  an  outer  lamella,  the  latter  of  which 
forms  part  of  the  air-cavities  of  the  mastoid  portion.  This  por- 
tion of  tiie  tem[>ural  Imne  lias  a  distinct  existence  by  the  fifth 
ftetal  montii.  The  masloid  portion  is  really  a  continuation  of 
the  petrous  part  of  the  temporal  bone,  baekwanl  and  down  ward. 
In  the  new-born  child  it  extends  half  an  inch  beyond  tiie  hind- 
most boundary  of  the  squama,  and  forms  a  three-sided  pyramid, 
the  point  of  which  i.s  behind,  the  base  of  which  is  in  tront 
towards  the  tympanum,  and  the  sharp  free  edge  of  which  is 
directed  downward.  The  outer  surface  of  this  pyramid  corre- 
sponds of  course  to  the  outer  wall  of  the  niastoici  portion,  the 
inner  surface  divides  the  mastoid  cavity  from  that  of  the  cranium, 
and  the  upper  surface  is  in  the  same  plane  with,  and  is  a  con- 
tinuation backward  of,  the  upper  .surface  of  the  petrous  portion 
of  the  bone.  .Ml  of  tliese  features  arc  mobt  clearly  seen  in  the 
new-born  child. 

The  upper  surface  of  the  mastoid  portion  unites  with  the 
po,«ter(>external  edge  of  the  roof  of  the  tympanun).  Thi.s  is 
marked  by  a  furrow  until  imiTiediatcIy  after  birth,  when  it 
usually  becomes  invisible. 

In  a  child  a  few  months  old,  the  i>ukr  .virfuce  shows  a  defi- 
ciency at  its  upper  and  anterior  edge,  in  the  shape  of  a  fissure 
named  the  nuistoid-sqnamous.  Sometimes,  at  this  early  age,  the 
fissure  is  not  at  all  marked,  its  place  being  represented  by  a 
-eries  of  irregular  openings  varying  from  two  to  three  mm.  in 
diameter,  as  though  uniovi  between  the  squama  and  the  outer 
ma-Htoid  wall  was  already  far  advanced. 

The  inihT  surfiire  is  quite  concave,  and  over  it  runs  a  furrow, 
which  at  last  is  fully  developed  into  the  sigmoid  sinus. 

The  iiifistiiid  ftiriimina  are  found  near  tliat  point  where  the 
upper  and  under  edges  of  the  mastoid  portion  meet.  In  some 
cases  the  foramina  are  not  complete  until  the  occipital  bone 
joins  the  maatoid  edges.     These  openings  are  for  tlic  passage  of 
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arteries  to  the  dura  mater,  and  for  small  veins  which  connect 
the  transverse  or  lateral  s'nms  with  the  veins  of  the  scalp. 

M'lsliiid  Cells. — Within  the  mastoid  portion  are  found  the 
mastoid  cells.  These  are  a  series  of  bony  air-chambers  of 
variable  size,  communicating  with  one  another  by  means  of 
foramina  in  their  thin  walls.  ^  Tliey  communicate  with  the  tym- 
panic cavity  by  means  of  the  mastoid  antrum,  and  are  lined  by 
a  continuation  of  the  same  mucous  membrane  lining  the  Eusta- 
chian tube  and  tympanic  cavity.  The  quantity  and  development 
of  these  cells  vary,  not  only  in  ditferent  individuals,  but  in  the 
same  individual,  on  the  two  sides.  It  is  of  tJie  highest  impor- 
tance to  understand  their  general  ilistributiou  in  the  adult  bone, 
in  order  to  diagnosticate  and  treat  inflammatory  processes  arising 
there,  or  which  have  spread  to  that  part  from  the  tympanic 
cavity. 

Fig.  36. 


Mastoid  Portion  or  the  Lsr-r  Tkmporal  Boicb  laid  oph  ako  tikwbo  pbom  iibisd. — 
A.  Maitiiid  c«IIb  exteaJing  from  the  msttoid  procets  twlow,  ap«»rd  and  inward,  oter  the 
lateral  >inus  n.     c.  The  tvgomt. 

In  the  nnvstoid  portion  of  the  cliild  it  is  found  that  the  septum 
dividing  the  mastoid  cavity  from  the  sigmoid  sinus  is  very  thick, 
and  hence  inflammation  is  not  likely  to  pass  from  tlie  former  to 
the  latter,  as  it  is  in  adults,  in  whom  this  septum  is  always  thin. 
Hence,  in  very  young  children,  menineitis  very  rarely,  if  ever, 
occurs  from  inflammation  of  the  mastoid  cavity,  from  which  in- 
flammation tentJs  to  pass  outward  rather  than  inward,  not  only 
because  the  dividing  septum  between  it  and  the  sigmoid  sinus  is 
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thick,  but  because,  as  already  stated,  the  outer  wall  of  the 
mastoid  portion  is  imperfect  in  early  childhooii.  This  is  the 
reverse  of  what  we  find  in  the  adult,  so  that  in  the  latter,  every- 
thing favors  a  passage  of  disease  of  the  niastoifl  cells  inward 
towards  the  brain,  while  in  the  child  the  eonditions  are  in  favor 
of  a  passage  outward  of  disease  in  this  region. 

A  aepression  sometimes  occurs  in  the  sigmoid  groove  of  adults 
near  the  foramen  jugulare.  This  is  supposed  to  lie  due  to  the 
interference  in  the  circulation  of  blood,  by  a  ridge  of  ttone,  whicli 
is  found  immediately  behind  tho  edge  of  the  jugular  foramen  in 
such  cases.  In  some  instances,  insteail  of  depressions  at  this 
point  in  the  sigmoid  sinus,  erosion  of  the  lione  is  found,  and  a 
true  perforation  exists.' 

The  lower  [lointed  part  of  the  mastoid  portion  is  known  as 
the  musloid  process;  to  it  the  sterno-clcido-iiuistoid  muscle  is 
attached.  The  development  of  the  mastoid  process  is  greater  in 
the  strong  and  muscular,  wliile  it  is  less  developed  in  the  weak 
and  in  children.  Tlic  mastoid  |)ortion  is  also  subject  to  ditfer- 
ences  in  development  in  different  races,  being  snuill  and  solid 
in  negroes,  wbile  in  Mnngnliaiis  it  is  found  min'h  more  highly 
developed  tliiin  in  C'liucasians,  as  shown  by  \\'elker. 

By  the  eighth  month  of  fo'tal  life  the  mastoid  cells  are  very 
distinctly  seen  as  dejtressions  in  the  bone  of  the  mastoid  portion. 
These  cells  are  not  (Kn-eloped  iirst  at  that  part  of  the  fo-tal  tem- 
poral bone  whicl).  at  a  later  [ieri<id,  corresponds  ti>  the  mastoid 
process,  but  from  the  upper  and  hinder  parts  of  the  mastoid  an- 
um,  i,  e„  I'rom  above  liownward.as  demonstrated  by  Schwartze 
,i»d  Evsell.' 

In  the  first  year  after  birth  the  mastoid  cavity  loses  its  pyra- 
midal shape  by  assuming  a  more  ovoiil  form,  and  the  mastoid 
cells  are  formed  gradually.  Those  wbich  arc  included  in  the 
tipjier  and  outer  jiortion  of  the  mastoiii  portion  where  it  joins 
the  squama,  are  tiie  most  highly  developed  at  this  time,  and 
lined  with  mucous  membrane,  while  the  mastoid  process  as  yet 
contains  no  air-cells.  From  this  time  on,  the  external  differ- 
ences of  this  part  of  the  temjtoral  bone  are  much  less  tlian  the 
•Ufl'erences  in  develo|)mcnt  of  the  air-cells  within,  for  the  latter 
are  subject  to  tlie  t^reatcst  variations  in  number  and  distribu- 
tion, a**  can  readily  V>e  seen  ifi  thf  skulls  of  adults. 

The  ni'istiiid'Htlntiii,  which  is  a  ctuinecting  air-cliamlier  between 
the  tympanic  cavity  anil  the  air-cells  of  the  mastoid  portion,  is  of 
a  triangular  shapic.  Its  position  is  somewhat  aliove,  in  front  of, 
and  further  inward,  than  the  rest  of  the  mastoid  cells.  Its 
walls,  with  the  exception  of  part  of  its  outer  wall,  arc  formed 


'  HniiorwHnf',  MnniitMolirift  iTir  (llircnheilkiindc,  No.  6,  188U. 
»  Artliiv  f,  Uhrcnh  .  Bund  i.,  1878. 


112 


MIDDLE    EAR. 


by  thf  jietrous  part  of  the  temporal  bone,  and  comiuunicate  by 
numerous  perforatioiiti  with  the  mastoid  eolls,  with  which  it  is 
surrounded  on  all  aides  excepting  in  front  and  on  the  inner  side. 
Anteriorly  it  has  a  wide  opening  into  the  tympanic  cavity,  and 
on  its  inner  side  it  is  bounded  by  tliat  part  of  the  petrous  bone 
covering  in  the  horizoutal  semicircular  canal. 

It  is  stated  in  a  valuable  paper  by  Sclnvartze  and  EyaoU'  that 
the  general  .shape  of  the  niastoid  cells  is  that  of  a  holh)W  [lyramid, 
and  that  their  axes  run  like  the  radii  of  a  hollow  sphere,  toward.? 
their  centre,  viz.,  the  mastoid  antrum. 

The  <air-coiitaining  cavities  fill  the  entire  mastoid  portion  of 
the  temporal  bone,  and  in  most  cases  they  spread  downward  and 
outward  to  the  very  point  of  the  mastoid  process. 

Limits  of  t/ic  M'lsloid  CelLs. — The  ras^stoid  cells  extend  as  far 
backwards  as  the  Emissarium  mastoideum,  where  they  are  in 
close  contact  with  the  outer  side  of  the  groove  for  the  mastoid 
sinus,  and  they  are  found  as  far  forward  as  the  external  auditory 
canal.  Mastoid  cells  are  also  found  i.'ontinuous  with  those  which 
reach  as  far  forward  and  upward  as  the  i>etro-siiuamoiis  suture, 
above  the  point  where  the  outer  table  of  the  mastoid  portion 
is  nearest  the  inner  table,  tliat  is,  the  outer  wall  of  the  sigmoid 
groove. 

In  a  temporal  bone  showji  in  Fig.  36,  in  which  the  section 
of  the  mastoid  portion  has  been  made  in  the  plane  of  the  pos- 
terior surface  of  the  petrous  portion,  and  candied  through  the 
ma.stoid  where  the  inner  and  outer  tables  nearly  meet,  eliarac- 
teristic  air-cells  are  seen  lying.  In  a  tent-like  space,  half  an 
inch  high,  the  apex  of  which  points  into  the  cranial  cavity,  and 
the  floor  of  which  is  in  the  same  plane  as  the  upper  surface  of 
the  fietrous  portion,  cells  of  the  mastoid  are  also  seen.  The 
outer  side  of  tliis  tent-shaped  cavity  shows  on  section  that  it  is 
continuous  with  and  a  part  of  the  outer  wall  of  the  mastoid 
portion,  which  has  grown  inward,  away  from  the  squama. 

The  lowest  limit  of  the  mastoid  cells  is  the  tip  of  the  mastoid 
process.  Those  cells  which  arc  developed  from  the  petrous  part 
of  the  bone  are  the  largest;  those  which  arise  from  the  squama 
and  lie  over  the  external  auditory  canal  are  tlie  smallest. 

PHYSIOLOGY. 

Some  investigators  and  writers,  among  whom  are  Lucte  and 
Schwartze,  have  tltought  that  every  act  ot  breathing  is  conveyed 
to  the  drum-cavity  by  a  normal  tube,  and  they  have  declared 
that  this  can  be  shown  not  only  bv  the  oscillations  of  the  mano- 


Arrliiv  f.  iHiretilieilk.,  Hinul  i.  pp.  108-150,  1873. 


KCSTACHIAN    TUBE    AND    MASTOID    PORTION. 


113 


metric  column  placed  in  the  external  autlitory  oannl,  bat  also  by 
direct  observation  of  the  motion  of  the  druni-lieac]  at  each  respi- 
ration. I'olitzer,  on  the  contrary,  deniea  this,  believintr  that  the 
lube  is  opened  only  at  swallowing,  and  the  facts  are  in  his  favor. 

Mach  and  Kessel  think  the  movements  of  the  drum-head  ob- 
served by  Liica>  and  Sehwartze  are  due  to  a  to-and-fro  motion 
of  the  column  of  mucus,  in  the  capillary  safetv-tube,  pi'oduced 
by  rarefaction  and  condensation  of  the  air  at  the  faucial  mouth 
of  the  Eustachian  tube. 

L.  Blau,'  of  Berlin,  reports  two  eases  of  movement  in  the 
membrana  tvmpani,  at  each  respiration.  In  both  cases  the 
membrana  showed  pathological  alterations;  in  one  it  was  ad- 
herent to  the  promontory,  and  in  the  I'cgion  of  the  pyramid  of 
light  a  small  spot  was  seen  to  bulge  outward  at  each  inspiration, 
and  to  sink  inward  at  expiration.  In  the  second  case,  the 
patient  complained  of  a  clicking  in  his  ear,  which  could  also  be 
heard  objectively.  In  the  membrana,  in  this  instance,  two  cica- 
trices could  be  seen,  one  in  trout  of,  the  other  behind  the 
malleus.  The  latter,  during  the  respiratory  acts  of  the  patient, 
was  seen  to  move  in  and  out,  as  tlie  membrana  did  iu  the 
previous  case.  Swallowing  produced  neither  movement  nor 
the  objective  sound. 

During  regular  respiration  tlirough  the  nose  the  relation  of 
the  parts  about  the  faucial  mouth  of  the  Eustachian  tube  does 
not  materially  change.  The  pharyngeal  opening  of  the  tube 
either  remains  at  rest  or  opens  and  closes  slightly  with  succeed- 
ing inspiration  and  expiration,  atler  a  few  moments  coming 
again  to  rest. 

On  pronouncing  the  vowels,  particularly  a,  e,  and  i,  the  mouth 
of  the  Eustachian  tube  opens  <lownward  and  forms  an  oblique 
triangle  on  the  lateral  wall  of  the  pharynx." 

According  to  a  subsequent  papter  by  Zaufal,^  JJiddcr'  was  the 
Hret  to  examine  the  normal  relations  of  the  parts  in  the  naso- 
pharyngeal space.  ITis  investigations  were  succeeded  by  tJiose 
of  Schuli'*  and  Voltolini,'"'  the  latter  being  the  first,  however,  to 
view  the  tubal  ridge  through  the  intact  nose.  Subsequently 
observations  of  these  parts  were  made  by  Michel,  in  1873,  and 
by  Zautal,  in  1875.  The  latter  examined  the  mnvements  of  the 
tubal  opeiung  by  means  of  long  funnels  armed  with  mirrors,  in- 
troduced into  the  nares  and  passed  back  into  the  naso-rharynx.' 

It  is  now  generally  conceded,  through  tiie  labors  of  Kiidinger 

>  Archiv  r,  Olireiiheilkuiide,  Bd.  x\x.  S.  2«t,  1883. 

•  Dio  nonnnk'H  Hpwt'irtitiKPii  dcr  Rnchcniiiundung  der  Eiistachi^hen  Rohre. 
Prcif.  Zniifnl,  .\rcliiv  f  Uhrenh.,  Himd  ix.,  1875,  S.  l'33,  228. 

«  A.  r.  (Mirenli.,  Ud.  x.  S.  19,  1876.  •  Dtjruat,  1838. 

»  Wioncr  Med.  "SVoclienschr.,  No.  3.  1858.  •  1801. 

'  Archiv  f.  Ohrciih.,  Bd.  xii.  .S.  2.50,  foounote. 
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and  others,  that  there  is  a  small  [mrt  of  the  normal  Eustachian 
tube,  the  tio-called  safety-tube,  in  its  upper  jiart,  under  the  carti- 
laginous hook,  always  wide  enough  open  to  allow  a  recoil  of 
air  to  occur  from  the  drum-cavity,  if  the  drum-head  is  suddenly 
driven  in,  as  in  explosions,  and  also  to  permit  a  slow  equaliza- 
tion of  pressure  in  the  tympanic  cavity,  from  the  pharynx,  in- 
dependently of  the  act  of  swallowing.  But  this  safety-canal  is 
not  wide  enough  to  allow  constant  ventilation  of  the  drum- 
cavity  to  go  on.  Therefore,  to  insure  veutilation  of  the  tym- 
paimm,  the  normal  tube  is  opened  at  every  act  of  swallowing. 

Prof.  Moos,'  after  a  careful  study  of  the  Eustachian  tube,  con- 
ducted chiefly  by  transverse  sections  of  the  frozen  preparation, 
conchides  that  the  tube  wVien  in  a  state  of  rest  is  closed  at  a 
point  just  behind  the  funnel-shaped  end  of  the  taucial  opening, 
and  that  tlie  closure  extends  over  about  two-lifths  of  the  length 
of  the  canal.  On  the  lower  surface  or  floor  of  the  tube  the 
closure  is  efl'ected  by  the  longitudinal  folds  of  mucous  membrane 
which,  as  seen  in  cross-section,  form  a  considerable  prominence, 
practically  a  valve,  the  size  of  which  is  subject  to  individual  varia- 
tions. On  the  opfiosite  surface  of  the  canal,  under  the  cartilage 
hook  or  roof,  there  is  another  prominence  of  mucous  membrane, 
heretofore  overlooked.  These  two  prominences  or  folds  of 
mucous  membrane,  judging  from  analogues  in  animals,  seem  to 
facilitate,  bj-  theii-  rapid  and  easy  unrolling,  the  patefaction  of 
the  tube. 

The  islands  of  cartilage  described  by  Zuckerkaudl,*  and  hint 
at  by  Riidinger,*  are  regarded  as  fibrocartilage,  having  physi 
logically  the  function  of  sesamoid  bones,  in  the  mechanism 
the  tube,  by  their  connection  with  tlie  submucous  tissue,  the 
fascia  or  liganicnta  salpingo-pharyngea  and  the  tendon  of  the 
tensor  veli.  In  the  horse  the  inner  belly  of  the  abductor  tubte 
is  inserted  into  such  a  cartilaginous  disk.  That  tlie  Eustachian 
tube  is  practically  closed,  except  at  swallowing,  is  further  proven 
by  observations  on  themselves  by  Poorten,*  Riidinger,'  and 
Yule,  iu  all  of  whom,  when  the  tube  was  either  voluntarily 
opened  as  in  Yule,  or  involuntarily  opened  as  in  Riidinger  and 
Poorten,  the  voice  was  heard  abnormally  loudly  and  painfully. 
The  same  is  proven  by  the  observations  of  W,  Flemming,  of 
Prague.*  M 

Mr.  Yule^  has  given  an  account  of  the  muscular  process  seen^ 
to  occur  in  his  own  throat  during  the  voluntary  act  of  opening 

'  Beitrugo  zur  norinaten  uiid  pnthologisclieii  Anulomie  und  zur  Physiolopie 
der  Eiistncliiachen  Rohre,  Wiesbaden,  1874.     Bluke'a  Report.  1875.     AmericauJI 
Otiildirical  Society.  ^M 

"  C'cnralblBttl,"r.38,  1874.  »  Op.  cit..  p.  8.  ^ 

•  MonatJisolir.  f.  O.,  Xo.  2,  1874.         «  lliid.,  No.  9.  1872. 

'  On  Opening  »nd  Closinc  tlic  Eustiioliiun  Tube.     C.  I. 
Anat.  aod  Physiol.,  viii.,  1878. 
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the  Eustachian  tul^e,  ii  power  which  he  seems  to  possess.  When 
he  makes  the  contractions  for  opening  the  tube,  it  is  noted: 
"First,  tliiit  the  vehnii  pahili  does  not  change  either  its  position 
or  ite  sliiipe — in  tact,  that  it  remains  unnioveri ;  ami  further,  that 
it  does  not  become  tense,  but  hangs  as  soft  and  flaccid  to  the 
touch  as  at  ordinary  times  of  rest.  Secondlj-,  that  tlie  only 
parts  that  do  move  are  the  two  posterior  pillars  of  the  pharynx ; 
and  their  motion  is  ample  ami  decided,  and  altogether  unmis- 
takable. They  both  move  inwards  sinuiltaneonsly  towards  the 
middle  line,  moving  from  their  old  position  from  one-half  to 
Uiree-fourths  of  an  inch.  This  action  is  not  spasmodic,  but 
perfectly  6tea<Jy,  and  can  be  sustained  for  some  considerable 
time  at  will,  the  pillars  maintaining  their  new  position  all  the 
while."  Mr.  Yule  is  i[uite  satistied  and  certain  that  during 
this  period  the  Eustachian  tube  is  open,  and  he  concludes  that 
from  the  flaccid  condition  of  the  velum,  and  also  from  the  fact 
of  its  position  and  form  remaining  unaltered,  the  tensor  and 
levator  palati  can  have  no  participation  in  tlie  opening  of  the 
tube  in  his  case,  and  that  the  nmscles  most  evidently  concerned 
are  the  palato-pharyngei. 

Mr.  .lames  llinton'  taught  that,  since  the  salpingo-pharyngeus 
is  united  at  its  lower  attac-liment  with  the  palato-jiharyngeus,  and 
as  this  muscle  during swailowino;  is  drawn  inwards,  tlie  saljiingo- 
pharyn^eus  is  drawn  inwards  also,  and  so  draws  the  projecting 
cartilaginous  lobe  of  the  tube,  to  which  it  is  attached  superiorly, 
away  from  the  opposite  wall.  Therefore,  the  new  direction 
given  to  tlio  salpingo-pharyngeUB  by  the  movement  inwards  of 
the  pillars  of  the  fauces,  is  tlie  cause  of  the  ojiening  of  the  tulte. 
This  seems  to  give  but  a  partial  explanation  of  the  mode  by 
which  opening  of  the  Eustachian  tube  is  accomplished.  In  the 
process,  as  thus  explained,  it  would  seem  that  the  tensor  jialati 
and  the  anterior  wall  of  the  tube  are  supposed  to  remain  fixed, 
the  movement  being  confined  to  the  muscle  attached  to  and 
operating  upon  the  posterior  wall.  In  swallowing,  however, 
the  velum  palati  is  thrown  into  motion,  and  the  anterior  wall 
of  the  Eustachian  tube  is  therebv  drawn  away  from  the  pos- 
terior wall.  At  the  same  time,  <loubtless,  the  nuiscles  acting 
upon  the  posterior  wall  of  the  tube  are  forced  into  contraction, 
and  help  to  draw  the  two  walls  apart. 

Kiidinger  agrees  with  Kebsamen  that  the  opening  of  the 
Eustachian  tube  is  brought  about  by  the  action  of  several 
muscles.  The  former  supposed  that  the  three  muscles — tlie  di- 
lator of  the  tube  or  tensor  veli,  the  levator  veli,  and  the  sal- 
pingo-pharyngeus— act  simultaneously;  by  the  action  of  the 
first,  the  cartilage  hook  is  fixed  and  drawn  outward:  by  the 


'  liuestions  of  Aural  Slavery,  p   loi. 
'  Die  Ohrtrorapete,  Munich,  1870,  p.  i 
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action  of  the  other  two  the  posterior  wall  is  flrawn  inward  and 
upward,  the  result  heing  a  patulenoe  of  the  Eustachian  tube. 

Fig.  S7. 


N  M         L     (i     V    K     li    C    W  W  W 

View  of  thk  kktirii  Rionr  Minni.i!  Ear,  laid  aPB!«  ar  an  iiicision  from  abovr  nowH- 

WARI),  THROIKIH    THK    CKXTRK    OF    TIIK    TAVITT,  PARALLKI.  TO  TRK    VOSO  AXIS.       (QlTlber.) 

Abore  the  line  A  B,  tlio  outer  half:  below  the  line,  the  inner  half. — T,  T',  T".  Eustachian 
tube.  T'.  The  iBthmuc.  T".  The  tyiupnnii;  n|iBning.  K,  K'.  Section  of  the  cartilnge; 
between  there  fioioDi  the  groove  of  the  to-calleil  membranous  part  of  tbe  tube  in  Keen, 
below  whiuh  the  mu»olo<  of  the  tube  are  leen  in  fcction.  H.  The  manubrium  of  the  mal- 
leus, with  a  remniint  of  the  tenilon  of  the  tensor  tympani.  Behind  tbe  manubrium  may 
be  seen  the  descending  process  of  the  incus  ;  above,  the  articulation  of  tbe  malleus  and 
the  incus.  Between  the  ttmnubriuiu  of  the  malleus  and  the  shaft  of  the  inous  may  be  seen 
the  idiorda  tympani  running  from  behind  and  below,  upward  and  forward,  which  alM 
marics  the  edfre  of  the  folds  uf  the  metubrana  tympani.  W.  Entrance  to  the  mastoid  oelU. 
W.     Large  cavity  in  mastoid  cells. 

The  inner  half;  below  the  line  A  B, — CC.  Part  of  the  petrous  portion  of  the  carotid 
oanal  (opened).  N,  M.  Eustachian  tube.  L.  Canal  of  tbe  tensor  tympani  muscle.  F. 
Rostrum  cochleare  with  part  of  the  ten<lon  of  the  tensor  tympani.  U.  Promimtory  on  the 
inner  wall  of  the  tympanic  cavity  ;  on  the  posterior  boundary  the  niche  of  tbe  round 
window.  E.  Stapes,  D.  Tninsverse  |iart  of  the  Fallopian  canal.  C.  Eminentia  pyra- 
midalis  with  the  tendon  of  the  stapedius  muscle  still  attached  to  the  bead  of  tbe  stapes. 
W.  Entrance  to  tbe  mastoid  cells.     W.  Mastoid  cells. 
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When  the  muscles  relax,  the  nnhiral  t-Ijisticitv  of  the  cartilage 
causes  it  to  resume  its  original  jmsitioii,  ami  the  tube  liecomes 
narrower. 

Moos  coincides  with  the  view  respecting  the  action  of  the 
tensor  veli  npon  the  anterior  hook  of  the  tul>al  cartilage,  but 
rejectK  the  itlea  that  the  levator  veli  assists  in  widening  the 
Eustachian  tube. 

By  direct  inspection  of  the  jiharyngcal  end  of  tlie  Eustachian 
tube,  Dr.  Michel"  has  observed  that,  at  the  act  of  swallowing, 
the  velum  jialati  rises  and  pushes  a  ibhl  of  mucous  membrane 
into  the  tubal  opening  between  the  tubal  ridge  and  the  outer 
edge  of  the  posterior  nostril.  At  the  termination  of  the  act  of 
deglutition  the  velum  fixlls  liack  to  its  original  ]»osition  and  the 
mouth  of  the  tid>c  is  freed  from  tlie  abovc-namcil  fold. 

These  observations  of  Dr.  Michel  have  been  coiiHrnicd  by 
subsequent  study  of  the  faueial  end  of  the  ?]ustachian  tube  in 
a  young  man  who  had  lost  by  necrosis  all  the  osseous  contents 
of  the  nasal  cavities  and  the  bony  roof  of  tlie  nose.^  In  this 
case  the  entire  nasal  cavity  and  the  nasopharyngeal  space  were 
exposed  to  view,  and  the  cavity  from  one  tiilial  mouth  to  the 
other,  with  the  insertion  of  the  velum  palati,  could  be  seen  at  a 
glance.  The  observations  already  made  by  Dr.  Michel  were 
thus  supplemented  by  watching  the  act  of  swallowing  in  this 
young  man.  It  was  found  that  during  this  act,  two  long  vertical 
ridges  form  on  the  jtosterior  pharyngeal  wall  behind  tlie  lower 
end  of  tlie  tubal  prominence.  These  produce  an  upward  move- 
ment and  project  from  1  to  1|  cm.  above  the  surface  of  the 
velum,  but  leave  a  space  about  1  cm.  broad  between  them.  In 
singing,  instead  of  such  ridges,  moderately  thick  fcdds  are  formed. 
From  the  formation  of  these  ridges  Dr.  Michel  is  led  to  suppose 
tliat  the  floor  of  the  tube  is  jnished  upward  liy  the  con!l>ined 
nctioji  of  the  levator  palati  and  the  i>terygo-pharvngcus,  the 
latter  by  its  contraction  and  consequent  thickening  pushing  up- 
ward the  former  muscle. 

The  tendency  in  swallowing,  therefore,  would  seem  to  be  to 
force  the  floor  of  the  Eustacliian  tube  upward  and  its  two  walls 
apart. 

Dr.  Fournie,'  after  careiul  experiments,  has  come  to  the  fol- 
lowing conclusions:  1.  The  I'aistachian  tube  is  always  open  and 
in  direct  communication  with  the  air  of  the  pharynx.     2.  The 

'  Dnii  Vcrliiillniss  der  Tubeiimiinduiiij  zurn  (ttiiimi?nsci;pl  nm  Lehendon  be- 
tmrhU'l.  diirt'h  die  Nuw.     Hcrlin.  Klin.  AViK:li(?nschr.,  IHTS,  114. 

'  Neui?  Hix>biicliliin;;<"n  iibcr  diis  Verhnlton  der  Kacheiiiniindiinn  dnr  Tubn  und 
ubcrdic  Thnliifkeit  der.Musciiliiturdcs  SohUiiidkopfns.  Hcrliii.  Kliii.  \Vfx;hcn*chr., 
No.  II,  IST.j.     .Sec  abstract  bv  Dr.  Zaufal,  .\rchiv  f.  O.,  Hd    xi.  S.  <i(K-fi3. 

•  C«iiKr'>9  flf  Ki'itiis.  Revtie  Mensuolle  dc  Laryngoloi^ie,  d'Otologle,  et  de  Rhin- 
ologic,  No.  3,  Oct.  1880. 
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tiiliiil  ninscles,  tlic  penstai>hyHrnis  interims  and  extcrniis,  and 
the  pliaryngo-staphyline  fascia,  are  intended  by  their  contraction 
to  shut  and  not  to  open  the  tube. 

CriHJoint  Physii>lu(f)i  of  l/ie  E'ls/'irkiiin  Tube,  Tymp'init-  Onvity, 
(Ci»d  the  Jliis/oid  Cdls. — According  to  the  earefully  conducted 
experiments  of  Mach  and  Kessel'  on  the  functions  of  the  tym- 
panic cavity  and  the  Eustachian  tube,  it  is  shown  that  sound- 
waves will  produce  the  greatest  effect  when,  in  the  middle  car, 
the  following  three  conditions  are  maintained,  viz. : 

1.  The  Eustachian  tube  must,  as  a  rule,  remain  closed. 

2.  It  must,  however,  be  opened  occasionally  for  purposes  of 
ventilation. 

3.  The  tympanum  should  be  in  connection  with  large,  irregular 
cavities. 

These  conclusions  are  based  on  the  following  observations  and 
facts : 

The  length  of  most  of  the  audible  sound-waves  is  so  great 
that  the  entire  head  of  the  hearer  is,  as  it  were,  submerged  in 
the  wave  of  sound,  and  in  the  case  of  deeper  sounds,  all  of  the 
superficial  parts  are  subjected  to  the  same  variations  in  pressure. 
If,  then,  the  mcmbrana  tympani  were  exposed  equally  on  both 
sides  to  the  waves  of  sound,  it  could  not  be  set  into  perceptible 
vibrations  on  account  of  this  simultaneous  and  equal  pvressure 
on  both  its  surfaces. 

Therefore,  these  observers  conclude  that  "the  waves  of  sound 
will  produce  the  best  effects  upon  the  membrana  tympani  when 
it  is  unexposed  on  one  side  to  the  sound-waves,  /.  e.,  when  the 
Eustachian  tube  is  closed. 

Uu  the  other  hand,  it  must  be  remembered  that  a  difference 
in  the  atmospheric  pressure  on  both  sides  of  the  membrana 
tympani  is  a  .serious  interference  with  the  mobility  of  the  mem- 
brane. Therefore,  the  Eustachian  tube  must  he  opened  now 
and  then  in  order  to  I'cstore  the  equilibrium  in  the  pressure  of 
the  air  on  each  si<le  of  the  metnbrjuie,  which  tuay  have  been  in- 
terfered with  by  various  physical  causes. 

The  capacity  of  the  tympanum  must  not  sink  below  a  certain 
limit  if  variations  in  pressure  of  a  given  amount  are  to  produce 
vibrations  of  the  metnbrana  tympani  of  a  corres[i()nding  amount; 
for  if  the  capacity  of  the  tympanum  is  small,  then  very  slight 
excursions  of  t!ie  membrana  t^vmpani  will  produce  considerable 
expansive  power  of  the  inclosed  air,  which  will  operate  against 
further  increase  in  the  vibrations. 


'  Die  Function  der  TiMmniftUicihlH  iind  der  Tubu  Eiistnchii  Sitziinit«bcrichte 
der  k.  Ic.  Academie  d.  Wisseiich.,  lf>"2.  Sec  aiso  Archiv  f.  Ohrenh.,  N.  F.,  Bnnd 
ii.  8,  116-121. 
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This  is  a  very  important  circumstance  in  the  consideration  of 
the  excursions  produced  by  deep  tones.  In  order  that  the  latter 
may  be  received,  the  tympanum  must  have  a  certain  depth  and 
a  jB^enerous  capacity.  Therefore  the  tympanum  is  in  connection 
with  the  cavities  of  the  mastoid  process,  and  those  of  other  por- 
tions of  bone.  A  larger  tympanum  with  perfectly  regular  out- 
line and  form  would  be  impracticable  from  its  great  resonance. 
Therefore,  the  irregular,  spongy,  bony  cavities,  with  which  the 
ear  is  connected,  appear  to  be  of  the  greatest  advantage. 


SECTION  III. 
INTERNAL  EAR, 


CHATTER    I. 

LABYRINTH  AND  AUDITORY  NERVK. 
ANATOMY. 

The  internal  ear,  sometimes  called  the  labyrinth,  is  composed 
of  a  bony  portion  or  case,  and  a  membranous  portion  contained 
in  the  latter. 

1^  The  bony  portion  of  tlie  internal  ear  consists  of  the  vestibule, 
the  central  portion,  with  which  the  cochlea  is  connected  ante- 
riorly, and  the  sennoireular  canals 
posteriorly. 

The  Vestihidc. — The  vestibule  is  a 
small  cavity  situate  Just  beyond  the 
inner  wall  of  the  tympanum.  This 
wall  is  common  to  l)oth  i-avities,  and 
in  it  is  the  oval  window,  into  which 
fits  the  foot-plate  of  the  small  stirruji 
hone.  A  section  of  the  vestibule 
parallel  to  its  tympanic  wall  is  round 
or  elliptic,  but  a  section  at  right  angles 
to  this,  and  rumiin'r  parallel  to  the 
floor  of  the  tympanum,  is  in  general 
of  a  pear  shape,  tlic  point  of  which 
is  directed  forwards.  This  of  course 
indicates  that  there  is  a  general  ten- 
dency on  the  part  of  the  four  walls  of 
the  vestibule  to  unite  anteriorly  near 
the  cochlea.  The  average  distance  of 
the  outer  from  the  inner  wall  of  the 
vestibule,  is  from  3  to  4  mm.:  its  long 

diameter,  running  between  its  anterior  and  posterior  limits,  is 

ai)out.^  mm.,  as  given  by  Henle. 


External  View  of  a  Cast  of 
tbbLbftLaiivriath.  (Uenlc.) — 
/.  Feneitra  cochlew  or  rouml  win- 
dow, a.  Fcneslru  vei<tibali,  or 
OTftI  window,  b.  Ampulla  of  !iu- 
perior  fcmicireular  cann).  e.  Am- 
|)uHa  of  posterior  semicircular 
canal,  f/.  Common  shaft  of  union 
of  these  two  canal),  r.  Ampullaof 
the  horizontal  semicircular  canal- 
g,  TractuB  spiralis  foraminosus. 
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On  the  inticT  walls  are  found  two  depressions  separated  b^'  a 
narrow,  wl)aqi  ridge;  the  anterior  depression  is  the  reresms 
sph<eric>is  lor  the  reception  of  the  sarciilus  rofimdus,  and  the 
posterior  depression  is  the  recessus  eUipticus,  in  which  lies  the 
ulriculus.     The  ridge  between  these  grooves  is  the  rrisdi  vesfifwii. 

Fig.  39. 


StoTioM  or  Tnr.  PvRAMinAi.  Part  or  thr  Rioht  Tf-mptiral  Bouk,  Tiinoi«ii  rar.  Vksti- 
■ULi'M  Parallkl  H-iTii  TUE  Odtkr  Wall  or  Lattkr;  Vir.w  or  IxxkrWall.  (Henle.l — 
a.  Common  opening  or  tbe  euporior  iind  poMerior  ■emicircular  canalr.  b.  Siiiu;  aulci- 
forinii.  e.  Ampullar  end  of  nnterior  rerticml  or  iuperior  semicircular  canal,  d.  Recessns- 
elltptloaa.  e.  Crista  ve-ttibuli.  /.  Suction  of  the  small  canal  which  convey?  the  branch 
uf  the  reitibulnr  nerve  to  tbe  pyramid  of  the  vestibule,  ij.  Section  of  the  fr>cial  ciinal. 
*.  Keoexas  iphivricus.  i.  Canal  of  the  tensor  tyuipani.  J.  Scala  vejtibuli.  k.  Lamina 
vpiralin.  I.  Scala  tyuipani.  »>.  Inner  opening  of  the  u(|Utvduotuf<  cochlea',  m.  Crista 
fCMiilunaris.  o.  Reces.^us  cochleir.  p.  Fni>9n  jugularis.  i/.  Ampullar  opening  of  the 
posterior  vertical,  or  posterior  semicircular  canal,  r,  r.  Sections  of  this  canal.  «.  Pos- 
terior opening  of  the  horizontal  semicircular  cnnal. 

Tlie  latter  finally  terrtiinates  above  the  oval  window,  on  the 
outer  wall,  in  a  sharp  point  named  the  pyraniis  vestibuli. 
Below,  the  crista  vestibuli  divides  into  two  branches,  the  one 
skirting  along  the  lower  edge  <if  the  /r'r.w/o*  spftaricus,  and  the 
other  running  backwards  towards  the  anipulhi  of  the  posterior 
semicircular  canal.  These  brnnehcs  inclose  the  rcrt:%-it's  roehkoris 
of  Reichert.  The  recessus  elliptieus  is  fui'thcr  bounded  below 
by  a  shallow  furrow,  the  sinus  sithiformis. 

The  Ampullar  Moutfis  of  (he  Semicrreultir  Canals. — On  the  upper 
wall  of  the  vestibule,  just  above  the  recessus  elliptieus,  is  the 
atnjiullar  opening  of  the  superior  scrnicircular  canal;  in  tlie 
angle  between  the  posterior  and  inner  wall  near  the  inner  open- 
ing of  the  aijusvductus  vestiltuli,  is  found  the  am[uillar  opening 
of  the  comnioii  end  of  the  .superior  and  po.sterior  semicircular 
canals.     At  about  the  same  height  in  tlie  centre  of  tlie  posterior 
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Wftll  is  the  posterior  opening  of  the  liorizontiil  s*emicircular  canal. 
rin'  luwtT  openinc  of  the  posterior  scmieirfular  canal  is  in  the 
aii;;l('  foriiK'd  by  the  union  of  the  posterior,  the  inferior,  and  the 
inner  wall  of  the  vestilmle.  The  anterior  ampullar  mouth  of 
tlie  horiicontal  semicircular  canal  is  in  the  outer  wall  between 
tlie  oval  window  and  the  ampulla  of  the  superior  semicircular 
ouiuil. 

Mitruf<s  Cnbros<t. — These  are  groups  of  tine  microscopic  open- 
ings through  which  the  nerves  enter  the  vestibule.  The  superior 
group  is  found  at  the  upper  spinous  termination  of  the  crista 
vestibuli ;  a  second  group  is  in  the  recessus  sphrericus,  and  a 
third  is  situate  at  the  ampullar  opening  of  the  posterior  semi- 
circular canal.  Through  the  superior  cribriform  spot  nervous 
filainents  pass  to  the  utriculus  and  to  the  ampullfe  of  the  8uy>erior 
and  the  horizontal  semicircular  canals,  thnuigh  the  middle  crib- 
riform spot  nerves  pass  to  the  sacculus,  and  through  the  lower 
spot  the  ampulla  of  the  posterior  semicircular  canal  is  supplied. 

Reichert  hus  descrilied  a  fourth  cribriform  spot,  in  the  upper 
part  of  the  recessus  coehlearis,  near  the  origin  of  the  lamina 
spiralis.  This  gives  admission  to  a  tilameirt  from  the  smaller 
liranch  of  the  cochlear  nerve,  which  is  distributed  to  the  septum 
between  the  .*acculi  in  the  vestibule.' 


7'/ie  Oichk'i. — The  bony  cochlea  may  l)e  described  very  briefly 
as  an  osseous  canal  twisted  spirally  two  and  a  half  times  about 
a  bony  pillar.  This  shape  closely  resembles  that  of  a  snail-shell, 
and  has  suggested  the  natue  of  the  cochlea. 

The  bony  cochlea  may  be  divided  into  the  spiral  canal, 
inotliolus,  and  tla-  lamina  spiralis  ossea,  which,  projecting  from 
the  modiolus  into  the  calibre  of  the  canal  of  the  cochlea,  termi- 
nates above  at  the  helicotrema  in  what  is  named  the  hamulus. 


I 


I 


The  Cwiftl  of  (he  Oirftle". — The  cochlear  canal  starts  at  the  ex- 
treme outer  and  lower  corner  of  tlie  vestibule,  and  winding 
outward  and  forward  makes  in  its  first  half  turn  the  promontory 
of  the  inner  wall  of  the  tympanum. 

Each  turn  of  the  cochlea  is  shorter  than  the  previous  one, 
and  rising  above  and  beyond  it  outwardly  forms  the  peculiar 
resemblance  indicated  by  its  name.  The  height  of  the  cochlea 
is  Cfpial  to  the  diameter  of  its  base,  and  measures  about  4  <ir  5 
mm.  The 
•Sfl  mm. 

The  liiodiol'is,  which  may  he  consi«lered  as  representing  the 
axis  of  the  cochlea,  is  nearly  in  the  a.xis  of  the  porus  acusticus 


entire  length  of  the  cochlear  canal  is  from  28  to 


1  Honlo,  nji  cil.,  p.  7'iO. 
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ititeriius  ami  ubout  at  right  angles  to  the  long  diameter  of  the 
pyramid  of  tiie  petrous  bone.  The  point  of  the  cochlea  is 
directed  outward,  forward,  atid  downward.  The  latter  part 
of  the  cochlea,  the  cupola,  is  separated  by  a  thin  plate  of 
bone  from  the  canal  of  the  tensor  tj-nipani  muscle,  while  in 
front  the  coils  are  very  close  to  the  carotid  canal.  The  diam- 
eter of  the  caual  of  the  cochlea  is  about  1  mm.  at  its  widest 
part;  from  the  beginning  of  the  last  half  turn  it  becomes  much 


OssEocs  CoCBLiA  LAID  OPRX.     (Mngntfiod  4  diam. :  llenle.) 

smaller.  A  transverse  section  of  the  cochlear  canal  varies  in 
shape,  being  sometimes  elliptical  and  at  otliers  semicircular. 
Its  more  common  shape  is  that  of  a  segment  of  a  circle,  the 
point  of  which  is  directed  towards  the  axis  of  the  cochlea.  The 
thickness  of  the  dividing  wall  between  the  turns  of  the  cochlea 
is  0.3  mm.  at  the  lower  turn,  and  0.08  mm.  at  the  upper  part 
of  the  canal. 

The  MmUnlm  and  L<imin<t  Spiralis  Osseii. — The  gcnei-al  shape 
of  the  modiolus  is  pyramidal.  At  its  base  tlie  diameter  is  2 
mm.,  at  the  apex  0.5  mm.,  and  its  height  is  2."><)  mm. 

The  modiolus  is  not  only  the  bony  axis  al>out  which  the  coch- 
lear canal  is  twisted,  but  it  is  traversed  by  numerous  canals  for 
the  transmission  of  the  branches  of  the  cochlear  nerve,  which 
is  tinally  distributed  like  fringe  on  a  bony  shelf  running  spirally 
around  the  modiolus  and  projecting  into  the  canal  of  the 
ct>chlea.     This  bony  shelf  is  the  lainimi  spir-idis  (issea. 

Tke  Scoloi. — The  lamina  spimlis  ossea  divides  the  caual  of  the 
cochlea  into  its  soaln?.  The  upper  one  of  these  is  the  scala  ves- 
tibuli,  beginning  at  the  vestibule  and  continuing  to  the  helico- 


124 


INTERNAL    EAR. 


tremit;  the  lower  one,  the  scjila  tympaiii,  may  be  said  to  begin 
at  the  helicotrema  and  end  at  tlie  round  window. 

The  general  relation  of  the  spiral  bony  lamina  to  the  scahe, 
and  the  relation  of  the  latter  to  each  other,  will  be  understood, 
perhaps,  better  if  the  reader  imagine.s  himself  starting  from  tlie 
vestibule  along  the  upper  surface  of  tlie  bony  partition  between 
the  seala;,  and  continuing  until  he  reaches,  at  tlte  lielieotrema, 
the  sharp  hook-like  end  of  the  bony  lamina.  At  this  point  he 
must  imagiue  that  wliat  has  been  the  tiour  of  the  scala  vestibuli 
now  becomes  the  upper  surface  or  roof  of  tlie  seala  tympani. 

If  the  scala  tympani  be  traversed,  in  inuigination,  two  and  a 
half  turns  will  reach  the  membrane  of  the  fenestra  rotunda. 

The  lamina  spiralis  ossca  forms  only  part  of  tlie  division 
between  the  scahv ;  as  it  does  not  pass  as  a  bony  septum  from 
the  modiolus  to  the  opposite  wall  of  the  canal,  the  separation 
of  the  two  scidre  from  each  other  is  not  comi)lcte  until  the  soft 
parts  are  added  to  the  osseous  structures.  The  lamina  spiralis 
IS  tliicker  at  its  lower  end  tlian  at  tWe  top  of  the  modiolus.  At 
the  former  point  it  may  auinunt  to  0.3  mm.,  but  at  the  upper 
part,  oidy  to  0.1,')  mm.  The  width  of  the  lamina  spiralis  is  1.2 
mtn.  at  the  lowest  part,  and  0..'»  at  the  upper  part. 

The  Semicircular  ( 'muds. — To  the  posterior  |)ai't  of  the  vesti- 
bule are  attached  the  three  semicircular  catuils.  These  are 
named,  according  to  their  positions  and  planes,  the  superior,  the 
posterior,  and  the  horizontal  semicircular  canal. 

Although  there  are  three  distinct  canals,  there  are  but  five 
openings  from  them  into  the  vestibule.  This  is  due  to  the  fact 
that  two  of  the  canals,  the  superior  and  the  posterior,  are  joined 
to  a  common  shaft  just  before  they  reach  the  vestibule.  The 
position  of  these  openings  on  the  wall  of  the  vestilnile  has  been 
described  already  (]).  Vl\).  At  one  end,  each  of  the  canals  has 
a  dilated  portion,  its  ampullar  enlargement.  These  enlarge- 
ments contain  soft  parts  of  similar  name  and  shape,  the  arnpullfe 
of  the  mendjranous  semicircular  canals.  The  latter  will  be  de- 
scribed later. 

Dimensions  of  the  Semicircular  Omals. — The  length  of  the 
jiosferi'tr  semicircular  canal  is  the  greatest  of  the  three,  amount- 
ing to  22  mm.  The  length  of  the  superior  canal  is  20  mm.  and 
that  of  the  horizontal  canal  is  only  1.5  mm.,  as  .shown  by  Hushke 
and  Ilenle.  The  common  shaft  of  the  superior  and  posterior 
canals  is  from  2  to  'i  mm.  long. 

A  trans\-erse  section  of  these  canals  is  elliptical.  The  long 
diameter  is  to  the  shorter  as  2  r  ■?  oi-  3  :  4.  The  longer  measures, 
in  man,  from  1.8  to  1.7  mm.  (Henle), 
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Ampullov  EidaryetiienL — The  sliape  of  the  ampulla)  is  that  of 
an  ellipsoid.  Tiic  ainjmllfi  of  the  superior  and  of  the  posterior 
canal  is  sharply  dctined  from  the  rest  of  the  canal  as  well  as 
from  the  vestilmk-  hv  a  ridge,  but  the  horizontal  semicircular 
r-anal  glides  gradually  into  its  ampullar  end.  The  height  of 
the  ampulla,  in  the  centre,  is  iiboiu  '1J\  mm.,  not  quite  as  great 
as  the  longer  diameter  of  its  calibre. 

The  Plmies  of  the  Sendeiri'ithir  Omals. — The  superior  and  the 
posterior  canals  are  in  vertical  [ilanes  at  right  angles  to  each 
other.  The  horizontal  seniiciroular  canal,  as  its  name  shows,  is 
in  a  platie  at  right  angles  to  that  of  both  the  others.  The  top 
of  the  superior  canal  points  upwards,  making  thus  a  visible 
ridge  on  the  anterior  surface  of  the  petrous  bone.  The  top  of 
the  posterior  canal  points  directly  backwards,  as  does  that  of 
the  horizontal  semicircular  canal. 

Soft  P'irfs  of  the  Cochleu. — If  a  transverse  section  of  the  canal 
of  the  cochlea  be  examined  under  the  microscope,  the  manner 
iti  which  the  canal  is  subdivided  into  its  scahe  will  be  seen. 
This  division  is  first  indicated  bv  the  projection  of  the  lamina 
6[>iralis  ossea  into  the  calibre  of  the  canal.  The  free  end  of  this 
bony  shell  would,  therefore,  f()rm  a  gnofl  point  for  Ijeginning  the 
con.sideration  of  the  topographical  arrangement  of  the  ditlerent 
parts  of  the  cochlea. 

Soft  Paris  of  (he  Lumiivi  Spiralis  Ossea. — Upon  the  upper  sur- 
face of  the  lamina  spiralis  ossea  is  placed  the  vestibular  lamella, 
and  upon  the  under  surface  is  placed  the  tympanal  laiiielia  of 
the  lamina  spiralis  ossea.  Through  the  bone  lying  betwecfi 
these  lamella^  runs  the  nerve  on  the  way  to  its  termination  at 
the  orojan  of  C'orti  and  the  ciliated  cells,  a  description  of  which 
will  follow  later. 

The  tympanal  lamella  is  continued  in  the  same  plane,  directly 
across  from  tiie  under  edge  of  the  lamina  spiralis  ossea  to  the 
opposite  wall  of  the  cocldear  canal.  Here  it  is  Joined  to  the 
latter  at  the  thickest  point  of  a  cusliion  of  connective  tissue 
called  the  ligamentuni  spirale  of  ITenle.  The  division  ol'  one 
sojila  from  tlie  other  is  now  complete,  by  the  formation  of  this, 
tlje  incmbroiia  biminris.  This  membrane  does  not  seem  to  be 
very  elastic,  according  to  recent  observations  of  Wa'deyer.  The 
upper  or  vestibular  lamella  of  the  lamina  spiralis  ossea  is  the 
thicker  of  the  two.  About  half  way  between  its  origin  and 
the  point  of  the  spiral  bony  lamina,  the  vestibular  lamella  is 
thickest,  from  which  point  it  seems  to  taper  to  the  c<lge  of  the 
bony  shelf  on  which  it  lies. 

At  this  thick  part  there  rises  a  delicate  membrane,  the  mem- 
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Transverse  Section  of  the  First  Coil  of  the  Cochlea  of  a  Child  one  and  a  half 
YEAR  OLD.  (MagniRed  100  diam. :  Waldejer.') — The  membrana  teotoria  is  sketched 
from  another  preparation  ol  the  same  oochlea.  8V.  Scala  vestibuli.  ST.  Soala  tympani. 
H.  Ductus  cochlearis.  a.  Vestibular  lamella  of  the  lamina  spiralis  ossea.  ir.  tympanal 
lamella  of  same.  x.  Cochlear  nerre.  h,  n.  Osseous  wall  of  oochlea.  g,  o.  Periosteum. 
/,  p.  Cushion  of  connective  tissue  dig.  spirale  of  Kolliker)  partiallj  loosened  from  the 
bony  wall,  and  thickened  near  the  ductus  cochlearis,  into  a  special  fibrous  mural  layer  for 
the  latter,  i.  8tria  vasoulariK.  ».  Pointof  union  between  the  periosteum  and  the  cushion 
of  connective  tissue.  I.  Lig.  spirale;  HtnU.  j.  Lig.  spirale  aocessorium,  with  the  vns 
prominens.  it.  Sulcus  spiralis  externus.  i,  e.  Reissner's  membrane;  only  the  two  end- 
pieces  shown ;  the  rest  indicated  by  a  dotted  line,  b,  c.  Crista  spiralis,  e.  Its  most 
prominent  part  in  profile;  the  so-called  "auditory  teeth."  d.  Membrana  tectoria. 
ti.  Sulcus  spiralis  internus.  ii.  Point  of  entrance  of  the  nerve  (Habenula  perforata), 
n,  {.  Membrana  basilaris.  n,  <j.  Corti's  organ,  c,  q.  Zona  denticulata.  (,  r.  Zona 
arouata.  q,  I.  Zona  pectinata  with  epithelium.  I.  Region  of  the  inner  ciliated  cells. 
«.  Thinnest  part  of  the  membrana  basilaris  under  Corti's  organ,  r.  Region  of  outer 
ciliated  cells. 

'  Strieker's  Hundbuch,  etc.,  p.  922. 
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brane  of  Reissner,  which  springs  across  the  scahi  vestibiili,  and 
is  tkstened  at  a  point  on  the  oiyposite  wall  of  the  cochlea  about 
40°  above  its  starting-point.  This  is  a  most  in>portaut  mem- 
brane, since  it  forms  the  upper  or  vestilnilar  boundary  of  the 
ductus  cochloaris. 

The  niembranc  of  Reissner  is  said  to  consist  of  a  thin  connec- 
tive-tissue Iiasemoiit  lamella,  rich  in  vessels.  On  its  vestibular 
surface  large-celled,  serous  epithelium  is  foutnl,  and  on  its  tym- 
panal surface  a  single  layer  of  regularly  arranged,  cubic  epi- 
thelial cells. 

It  will  now  be  seen  that  the  cochlear  canal  is  really  subdivided 
into  three  canals — the  8cala>  already  named  and  the  ductus  cocli- 
learis  which  is  formcil  at  the  expense  of  part  of  the  scala  vesti- 
buli.  The  liuctus  cochlearis  may,  therefore,  be  said  to  lie  upon 
the  membrana  ba.silaris  above  tlie  grand  division-line  of  the 
ecala-,  and  should  indeed  be  imagined  as  slipi)ed  into  a  triangu- 
lar-shaped canal  lying  between  tlie  scala-  at  their  outer  edges. 
The  scala?  are  lined  with  iteriosteum  covered  with  large,  flat 
epithelium.  They  are  filled  with  perilymph,  and  are  in  com- 
munication with  each  other  only  at  the  helicotrema  in  the 
cupola  of  the  cochlea. 

The  ductus  cochlearis  is  not  in  communication  with  tliem  at 
any  point:  it  begins  and  terminates  in  so-called  blind  ends. 
The  scahi  tympani  ends  at  the  membrane  of  the  round  window, 
but  the  Bcala  vestibuli  is  in  free  communication  with  the  vesti- 
bule. 


Crista  Spiralis. — From  the  point  where  the  membrane  of 
Reissner  is  attached  to  the  vestibular  lamella  of  the  lamina 
spiralis  ossea,  there  extends  a  crest  or  ridge  of  connective  tissue 
and  developeil  epithelium  called  the  crista  spiralis,  the  serrated 
edge  of  wliich  is  called  by  some  anatomists,  "aural  teeth."' 
From  this  free  peculiar  edge  rises  the  mernbrana  tectoria,  which 
extends  as  far  as  the  beginning  of  the  organ  of  Corti. 

The  space  between  the  crista  sitiralis  and  the  point  of  junction 
between  the  lamitui  spiralis  ossea  and  the  membrana  busilaris, 
is  called  the  sulcus  spiralis  internus  |r.  Fig.  41). 

Corti's  organ  extends  from  the  junction  of  the  membrana 
basilaris  and  lamina  spiralis  ossea  to  a  middle  jtoint  on  the 
former  meini)rane.  From  this  point  the  epithelial  lining  of  the 
ductus  cochlearis  pursues  a  less  complicated  course  outward  and 
upward  over  the  wall  of  the  duct. 

Just  above  tiie  attachment  of  the  membrana  basilaris  to  the 

outer  wall,  at  the  spiral  ligament,  there  may  be  seen  a  promi- 

,  liouce  known  as  the  accessory  spiral  ligament,  but  which  really 

'  GehiirEBlinn  of  Hiislike. 
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soonis  to  form  a  passage  for  a  vessel  nained  the  cs  proiiiinens. 
Between  thetie  two  points  lies  the  sulcus  spiralis  externus. 

Above  the  vas  prominens,  between  it  and  the  upper  and  outer 
attachment  of  Reissners  raembrane,  is  found  the  stria  vascularis. 

H'lbenithi  Pcrfurnta  and  the  Zona:. — The  habenula  perforata  is 
situate  at  the  extreme  thin  edge  of  the  osseous  spiral  lamina, 
and  gives  exit  to  the  nerve-branehos.  The  zona  dextuulala 
extends  from  the  crista  spiralis  to  the  outer  end  of  Corti's 
organ;  the  zonn  urcuata,  fronx  the  inner  to  the  outer  ciliated 
cells;  and  the  zona  pcoUnala  extends  from  the  outer  boundary  of 
the  organ  of  Corti  to  the  spiral  Itgatnent  of  Uenle.  These  names 
are  descriptive  of  the  apjiearancc  of  the  region  extending  from 
the  crista  spiralis  to  the  ligamcntiim  spiral©,  when  viewed  from 
above. 

According  to  the  investigations  of  Waldeyer,  three  varieties 
of  tit'sue  can  be  discerned  in  the  tiret  stages  of  development  of 
the  cochlea.  At  that  time  the  moat  external  layer  is  a  carti- 
laginous mass  connected  with  the  base  of  the  skull.  In  this 
mass  is  a  collection  of  embryonal  mucous  tissue,  within  which 
i.s  imbedded  the  epithelial  labyrinth  vesicle.  From  the  latter, 
\vhieli  at  last  becomes  the  saeculus,  a  hollow  sprout,  lined  with 
epithelium,  grows  betbre  tlie  eighth  week,  and  pushing  its  way 
into  the  nmeous  tissue,  is  forced  by  the  surrounding  cartilage  to 
cud  itself  up  into  a  spiral  sknpe.  Yhis  is  the  tirst  trace  of  the 
ductus  cochlearis.  At  one  point  the  cartilaginou.H  capsule  is 
not  closed,  and  here  the  cochlear  branch  of  the  au<!itory  nerve 
enters. 

The  bony  portion  of  the  cochlear  capsule,  is  divided  into  a 
compact  inner  layer,  a  tabula  vitrea,  and  the  more  porous 
modiolus  and  lamina  spiralis.  In  the  latter  is  found  the  canalis 
gangtiouaris,  in  which  lies  the  spiral  g^anglion  of  the  auditory 
nerve. 

The  inner  surface  of  the  periosteum  of  the  canal  is  covered 
with  a  layer  of  simple,  large,  flat,  nucleated  cells,  similar  to  those 
found  on  the  surface  of  serous  membranes. 


Ducf'13  Cochleiiris. — From  the  foregoing  description  of  the 
three  divisions  of  tlie  cochlear  canal  it  must  have  been  seen 
already  that  the  most  important  of  these  is  the  ductus  cochlearis. 
It  is  indeed  from  the  c{iithclial  lining  of  this  important  capsule 
that  the  highly  organized  contents  of  the  cochlea  are  developed, 
so  as  to  be  the  recipients  of  the  terminal  tilaments  of  the  audi- 
tory nerve,  after  it  passes  the  habenula  perforata  and  reaches  the 
cavity  of  the  ductus  cochlearis. 

The  most  important  of  these  structures  is  the  organ  of  Corti. 
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The  Marquis  of  Corti'  was  tlie  fii"st  to  describe  this  apitaratus, 
anil  it  has  from  that  time  justly  borne  his  name.  Kolliker  and 
Deiters  subsequently  enriched  the  knowjeds^e  possesse'd  respect- 
ing this  important  apparatus  of  the  internal  ear. 

The  best  treatise  on  the  structure  of  tlie  cochlea  and  the  dis- 
tribution in  it  of  the  auditory  nerve  has  been  written  by  Prof. 


Fig.  42. 


»-- 


'r  > 

Tkaiisvkrab  Sbctioii  or  the  Oroax  op  Corti.  (Magnifieil  800  diitm. :  Waldeyer.) — 
y,  0.  Homogeneout  lii^er  or  tho  membrana  banilaria.  n.  V»tibu1«r  lii;«r  of  tha  »in«, 
eorreiponillng  to  Iho  radii  of  tho  lona  peciinata.  p.  Tjmpanal  la^er  with  nnclei,  graoalar 
cen-|irott>|)1a«iD,  nod  transrer^ely  cut  connectire-tifiiue  fibrilla'.  y.  LiibiuoQ  tynpaoiouni 
of  th*  erifta  fpiralia.  tr.  Cuntinualion  of  the  tympaDal  periotttam  of  lamina  npiralia 
MMa.  M.  Thickened  origin  of  the  membrana  baaiiaria  immediately  beyond  tho  point  of 
entrance  nf  the  auditory  nerve  fc.  r,  Vaa  apirale.  c  Blnodveanela.  i.  Nerre  faaoiculua. 
a.  Kpitbeliitm  uf  the  auloaa  apiralia  intemna.  d.  Inner  ciliated  cell.  c.  Iti  basilar  pro- 
coaa.  About  the  latter  and  above  the  point  of  entrance  of  the  nerve  are  aome  cella  and 
line,  granular  matter  in  which  the  nervc-fibrila  are  distributed  (granular  layer),  t.  Inner 
pari  of  the  rnpitui  of  tlie  inner  pillar  and  the  point  where  the  cilia  of  the  inner  ciliated 
oella  are  situate.  /.  Point  of  junction  of  the  arches;  the  body  of  the  outer  pillar  ia  severed 
In  the  middle:  behind  it  appear  the  body  and  base  of  the  next  pillxrat  y.  /.  Dase  with 
|>art  of  Ibe  granular  protoplasui  of  the  inner  pillar,  ^.  i,  and/  Three  outer  ciliated  cells. 
«R.  Uasilar  part  of  two  olhor  ciliated  cells.  I.  Hensen's  supporting  cell.  *,  k.  Lamina 
reticularis.  «.  Nerve-fibril  distributed  to  the  firat  ciliated  cell,  y.  and  traceable  through 
Uw  arrb  m  (Wr  m  the  point  of  entrance  of  the  anditory  nerve  at  b. 


Waldeyer.'  Dr.  Gott«tein,  his  colaborer,  has  added  the  most 
important  facts  concerninj;  the  ultimate  distribution  of  the  audi- 
tory nerve  to  the  outer  ciliated  cells. 

■  Von  Biebold  and  Kolliker'g  Zeit«chr.  f.  Zoologie,  185]. 
'  Strieker's  Mnnnul  of  PhysioloKy. 
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Organ  of  Corti. — The  position  on  the  mcmlirana  basilaris  oo- 
eupied  (jv  the  organ  of  C'urti  has  already  been  pointed  out 
(Fig.  4 !,'«-./.)  , 

An  iileii  of  the  general  structure  and  appearance  of  this  won- 
derful central  portion  of  the  ductus  cochlearis  can  be  gained  by 
consulting  Fig.  42. 

The  P'dlcrs  mid  Arche.<iof  C'orli. — Upon  the  upper  or  vestibular 
surface  of  tlie  nienibrana  basilaris  are  two  sets  of  pillars,  an 
inner  and  outer  row,  uniting  above  and  forming  a  series  of 
arches.  The  jiillars,  like  the  arches,  are  named  after  Corti.  They 
are  about  3l>00  in  number,  according  to  Kolliker,  A  head, 
head-plate,  foot,  and  body  are  parts  into  which  anatomi.'its  have 
divided  the  pillari*.  At  the  junction  of  tiie  pillars,  the  liead  of 
the  outer  is  titteil  into  a  depression  between  the  head  and  bead- 
plate  of  the  inner  pillar.     (Fig.  42,/.) 

The  kind  of  tunnel  thus  formed  by  the  arches  of  Corti  is  tri- 
angular in  outline,  the  longest  side  of  which  corresponds  to  the 
meuibrana  basilaris.  This  tunnel  extends  over  the  entire  length 
of  the  laniinii  spiralis  almost  to  the  end  of  the  hanmlus,  as  de- 
scribed by  Walde^-er.  As  a  rule,  the  height  and  width  of  the 
arches  increase  towards  the  hamulus,  as  shown  by  Hensen. 

Iimer  Ciliated  Cells. — On  the  inner  side  of  the  arched  roof  thus 
formed  is  found  the  single  row  of  inner  ciliated  cells.  The  latter 
are  lust  at  their  lower  end  linally,  in  what  is  termed  the  ''gran- 
ular layer."  Their  upper  ciliated  ends  are  received  into  corre- 
sponding head-plates  of  the  inner  pillars.  Their  cilia,  arranged 
in  dense  tufts  or  plots,  are  e.xtfemely  stiff  and  strong. 

J'Ae  Outer  Cillakd  Cells.  —  There  are  five  rows  of  the  outer 
ciliated  cells.  They  are  arranijed  in  parallel  rows  beyond  the 
row  of  the  external  pillars,  and  underneath  the  membrana  reti- 
cularis. 

The  Membrana  Reticularis. — The  membrana  reticularis,  as  its 
name  indicates,  is  a  iiet^like  structure.  It  is  one  of  the  most 
complicated  parts  of  Corti's  organ,  extending  from  the  junction 
of  the  pillars  to  the  so-called  support-cells  at  the  outermost  row 
of  the  ciliated  cells.  Into  the  meshes  of  this  delicate  reticulate 
membrane,  tit  the  tufts  of  cilia  of  all  the  outer  ciliated  cells. 
A  profile  view  of  thi.s  arrangement  can  be  seen  in  Fig.  42,  at  i 
ana  j. 

The  Surface  of  the  Membrana  Retictdaris. — ^Viewed  from  above, 
the  membrana  reticularis  presents  not  only  a  very  beautiful,  but 
an  equally  complex  appearance.    It  will  be  seen  that  the  ciliated 
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cells  occupy  alterniite  openings  in  the  mesh  of  the  reticulate 
membranu  in  both  du'eetions,  thus  giving  a  checker-board  ar- 
rangement to  the  ciliiited  tufts  and  the  intermediate  spaces.  To 
the  former,  tlic  friuiiowork  supporting  the  cilia,  the  natne  rbt^ 
has  been  applied  liy  Iti'tttflier,  and  the  tingcr-shajicd  interspaces 
have  been  called  the  phalanges  by  Deiters,  The  latter  are  tilled 
out  by  a  delicate  membrane,  according  to  Waldeyer.  Over  the 
entire  organ  of  Corti,  close  to  the  niembrana  reticularis,  is 
placed  the  membrana  tectoria  or  Corti's  membrane. 

Mcmbiaua  Tecloria. — Of  this  membrane.  Waldeycr  states  that 
it  begins  inmiediately  at  the  point  of  attachment  of  Reissner's 
membrane  on  the  crista  spiralis  in  the  form  of  an  immeasurably 
fine  layer,  covers  the  crista,  while  lying  close  to  it,  and  at  the 
same  time  increases  greatly  in  thickness.  It  attains  its  greatest 
thickness  in  the  sulcus  s[iirali!<  internus,  and  terminates,  as 
shown  by  Hensen,  Gottstein,  and  Waldeyer,  in  a  free  and  ex- 
tremely delicate  edge  in  the  nei<jhborhoodof  the  outermost  row 
of  ciliated  cells.     (See  Fig.  41,  a.) 

The  constituent  elements  of  Gorti's  organ  have  now  been 
described  as  brietly  and  in  as  condensed  a  way  as  possible.  Of 
this  wonderful  organ,  Waldeyer  says  that,  if  there  be  left  out 
of  consideration  the  ])eculiarities  of  the  inner  ciliated  cells, 
the  apjiarently  complicated  structure  of  Gorti's  organ  reveals 
really  a  simple  plan.  Several  rows  of  cylinder-cells  (double 
cells)  are  arranged  in  regular  order  on  a  broad  zone  of  the 
spiral  shelf.  These  rows  are  parallel  to  each  other,  and  are 
held  tirinly  in  their  position  between  two  rneiidM-anous  boun- 
daries, the  membrana  reticulari-s  and  the  membrana  basilaris. 
Two  sets  of  these  cylinder  cells,  the  pillar  cells,  become  devel- 
oped for  the  purpose  of  forming  a  firm  arch  of  support  for  the 
whole.  Specially  worthy  of  note  is  tlie  fixation  of  the  outer 
ciliated  cells,  which,  by  means  of  processes  and  their  head-piece, 
are  immovably  held  between  the  membrana  reticuhtris  and  the 
basilar  membrane.  These  cells,  together  with  the  pillars  ot 
Corti,  are  the  exclusive  peculiarity  of  man  and  other  mammals. 
To  this  apparatus,  i.  c,  to  its  peculiar  ciliated  cells,  the  terminal 
filamenta  of  the  auditory  nerve  are  directly  sent. 

The  Audilori/  Aerve;  Origin  and  Distribution. — According  to  the 
investigations  of  Stieda  in  1868,  with  whom  Waldeyer  agrees, 
the  auditory  nerve  springs  by  two  roots  from  the  medulla  ob- 
longata. The  fibres  of  one  of  these  are  more  delicate  than 
tliose  of  the  other.  It  originates  from  a  ganglionic  nucleus  on 
the  floor  of  the  fourth  ventricle.  The  second  root,  which  is  said 
by  Stieda  to  contain  larger  axis-cylinders  than  any  other  nerve, 
springs  from  a  special  large-celled  ganglionic  nucleus  in  the  crus 
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wrfWlH.  This  root  acquires,  soon  after  it  leaves  tlie  medulla, 
A  i«inull  ganglion,  like  one  of  the  posterior  roots  of  the  spinal 
oonl.  Both  roots  soon  unite  into  a  common  trunk,  but  divide 
•gtiiu  in  the  porus  acusticus  internus,  into  two  branches,  the 
vestihuliir  and  cofhlior  branches. 

VesUliid'ir  "iid  Ovhlear  Branches  of  Ihe  Auditory  Nerve. — The 
flr»t  contains  a  small  ganglion,  intumescentia  ganglioformis 
.S<'iu'pu',  and  divides  into  the  ampullar  branches  and  those  for 
(In-  utriculuti  and  the  saccuhia. 

'I'lif  cochlear  branch,  which  is  bj  fivr  the  larger  of  the  two, 
given  off  ii  small  Ikscicidus  to  the  septum  merabninaceum  be- 
tween the  sacculus  and  the  iitrictilus,  and  to  the  macula  crib- 
roflft,  and  then  enters  the  first  turn  of  the  lamina  spiralis,  from 
which  point  it  continues  its  course  throughout  all  the  windings 
of  the  spiral  lamina. 

AiiipuHyir  BraiK-hcs. — Duval  and  Laborde'  showed  that  some 
of  the  filires  of  the  auditory  nerve  originate  in  a  collection 
of  motor  cells  in  the  bulb,  and  further,  that  these  fibres  are 
continued  in  the  inferior  cerebellar  peduncles.  The  conclusion, 
therefore,  is  that  there  are  two  sorts  of  fibres  in  the  auditory 
nerve,  viz.,  sensory  and  motor,  and  the  branch  possessing  the 
latter  function  sends  fibres  to  the  ampnllaj  as  well  as  to  the 
cerebellum,  and  thus  may  be  explained  the  reflex  phenomena 
of  disturbed  equilibrium,  from  irritation  in  the  ampullse  and 
semicircular  canals. 

Inner  and  Outer  Nerve-ends  of  (he  Cochlear  Branch. — The  ulti- 
mate fibres  of  the  auditory  nerve  in  the  cochlea  arc  named  the 
inner  and  the  outer  ternunal  filaments,  in  accordance  with  their 
distriliution  to  the  inner  and  outer  hair-cells. 

According  to  Waldevcr,  both  seta  of  fibres,  as  they  emerge 
from  the  openings  in  the  lamina  sjiiralis  ossea,  pass  through  the 
"granular  hucr"'  which  lies  directly  over  their  point  of  exit. 
The  inner  nerve-fibres  then  pass  directly  to  the  inner  hair-cells. 
These  fibres  are  large,  and  are  considered  as  true  axis-cylinders. 
The  outer  nerve-fibres  are  distributed,  as  shown  by  Gottsteiu, 
between  the  pillars  of  Corti,  at  about  half  Ajie  height  of  the 
arches,  to  the  iimer  row  of  the  outer  hair-celTs,  and  perhaps  to 
the  more  distant  rows. 

The  origin  of  the  auditory  nerve,  being  so  near  the  origin  of 
the  pneumogastric  nerve,  would  help  to  explain  the  sympathy 
which  seems  to  exist  between  an  aural  disease  and  the  respira- 
tory and  the  digestive  tracts. 

'  Dp  r.ireille,  etc.,  Dr   Gell*.     Piiris,  1881,  p.  828. 
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There  also  seeuis  to  be  a  sjinpathy  between  the  ear  and  the 
emotions.  May  not  cases  of  apparently  hysterical  deafness  be 
traced  to  some  such  central  nervous  connection? 

Soft  Parts  of  the  Vestibule  and  Semicircular  Canals;  the  Mem- 
branous Lnhi/rinth. — Since,  in  tlio  consideration  of  the  osseous 
structure  of  the  internal  ear,  all  of  the  latter  has  been  comprised 
under  the  name  of  labyrinth,  an  analogous  term  might  be 
applied  to  all  of  the  soft  structures  of  the  internal  uar  con- 
sidered as  a  whole.  But  lilidiiiger,  who  has  written  the  best 
treatise  on  the  subject,  limits  the  term  "  membranous  laby- 
rinth "  to  the  sacculi  and  the  nientbranous  semicircular  canals. 
In  this  sense,  therefore,  the  term  shall  he  used  in  the  considera- 
tion of  the  soft  parts  containe<l  in  the  ves- 
tibule and  bony  semicircular  canals. 

The  membranous  labyrinth,  i.e.,  the 
sacculi  and  the  semicircular  caiuiis,  is  now 
considere<l  an  imjH)rtaut  part  of  tlie  per- 
ceptive auditory  apparatUf^.  Kiidinger'  has 
shown  that  these  parts  of  the  internal  ear 
are  in  direct  contact  with  the  osseous  or 
cartilaginous  structures  containing  them, 
and  that,  therefore,  they  do  not  float,  as 
heretofore  supposed,  ciitirel}-  free  in '  the 
perilymph. 

Tlie  periosteum,  lining  the  bony  cavity 
containing  these  membranous  parts,  is  a 
mo<ierately  thick  layer  of  connective  tissue, 
witli  some  fine  elastic  fibres. 


MRKBRANOrS  LaBTRINTH 

OK  Mas.  (KiiJinger.) — d. 
UoriionUl  iemicirculkr  ca- 
nal, e.  Superior  semloirou- 
lar  CAoal.  h.  Poiterior  semi- 
circular o*nitl.  h.  CuDftlis 
oommunit.  u.  Ampulliir- 
like  terroinntioo  of  the  buri- 
sontal  semicirooUr  canal. 
;/.  Utriculu*.  c.  Sacoulus 
rotuodui. 


The  Sacaili. — Of  the  sacculi,  the  utricu- 
loB  is  more  closely  connected  to  the  inner 
wall  of  the  vestibule  than  is  the  sacculus 
rotundus.  The  two  sacculi  occupy  two- 
thirds  of  the  cavity  of  the  vestibule.     The 

utri<-ulus  extends  further  outward  towards  the  tympanum,  but 
neither  of  tliem  touches  the  side  of  the  vestibule  which  receives 
the  base  of  the  stajjcs,  i.  c,  they  do  not  touch  the  outer  wall  of 
th«  vestibular  ca\'ity. 

The  Membranous  Semicircular  Omals. — These  are  fastened  to 
the  convex  side  of  the  laniy  canals  by  means  of  stout  coimective- 
tit«ue  fibres,  which  are  called  by  Kiidinger  the  liquinenla  labi/r- 
inthi  canalii'iiloruni.  Tliese  constitute  the  true  support  of  the 
membranous  canals.     Sometimes  there  are  two  or  more  of  these 


'  Ora  hniitigr  I.nbyrinth.     Strieker's  Uundbucli.     Leipxig,  1872, 
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connective-tissue  stays,  so  arranged  as  to  simulate  under  the 
microscope  transverse  sections  of  small  canals.  But  they  are 
to  be  considered  simply  as  part  of  the  support  of  the  mem- 
branous semicircular  canals.     (Fig.  44,  f.) 

Fig.  44. 


TRAifsrKRSK  Bkctioh  op  trk  BoifT  AND  THB  Membrarodi  Sbmicibcdlar  Carai,  or 
Max.  (Rildinger.) — c.  Bony  will.  d.  Fufoiculi  of  conneotiv*  tiuue  inclosing  re«Ml>. 
h.  Junction  of  fibres  with  perioBteutu.  a.  MeinbriLDous  semicircular  ORnftI  with  its  three 
layers,  e.  Ligntnentn  canaliuulurum  with  their  litcLinie.  /,  .function  of  the  membranooi 
semicircular  canal  with  the  porioeteum. 

Another  set  of  connective-tissue  fibres,  passing  from  the 
periosteum  to  the  free  surface  of  the  labyrinth  wall,  are  for 
the  purpose  of  supporting  the  bloodvessels  as  well  as  supplying 
points  of  fixation  for  the  free  wall  of  the  membranous  labyrinth. 

Hassc  has  thought  that  he  could  demonstrate  the  existence  of 
serous  membrane  in  the  labyrinth  of  the  frog,  but  Riidinger 
has  not  been  able  to  satisfy  himself  on  this  point. 

The  wall  of  the  membranous  semicircuhir  canals  has  an  un- 
equal thickness,  being  0.016  mm.  at  the  point  of  contact  with 
the  jieriosteuni ;  it  is  thickest  (0.060  to  0.080  mm.)  at  the  point 
of  Junction  with  the  ligamenta  labyrinthi  caiialiculorum.  The 
canal  wall  is  composed  of  four  layers  in  the  following  order 
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from  without,  inward,  viz.:  1.  A  layer  of  cntinective  tis.sue. 
2.  IT\-aliiie  tunica  propria.  3.  Papillit'orMi  prominences;  and, 
4.  Tlie  epifhelinm. 

The  externa]  layer  possesses  all  the  qualities  of  connective 
tissue  with  numerous  cells.  When  the  entire  racnibrauous 
semicircular  canals,  removed  from  their  connection  with  the 
periosteum  and  ligaments,  are  subjected  to  examination,  another 
network  is  found,  closely  resembling  nerves  and  ganglia.  But 
it  is  as  yet  very  uncertain  whether  these  are  nerve-elements, 
since  the  existence  of  nerves  in  the  membranous  semicircular 
canals  is  doubtful. 

The  tunica  propria  is  of  unequal  thickness  in  the  semicircular 
canals,  but  in  the  utriculus  it  is  of  uniform  as  well  as  great 
tenuity. 

The  papilliforni  prominences  on  the  inner  surface  of  the 
tunica  propria  are  considered  by  Riidinger  as  normal  structures 
in  the  adult  human  being.     (Fig.  44,  ti.) 

They  are  so  constant  m  tlieir  occurrence  that  their  absence 
and  not  their  presence  is  to  be  considered  pathological.  They 
are  confined  to  certain  parts  of  the  wall  of  the  canal,  are  varied 
in  size  and  shape,  and  pass  inipenjeptibly  into  the  tunica  propria, 
of  which  they  must  be  considered  a  part.  They  attain  their 
greatest  size  at  the  point  of  insertion  of  the  ligamcnta  canalicu- 
lorura.     Tiiey  are  not  found  on  that  portion  of  the  tunica  propria 


corresponding  to  the  part  of  the  canal  in  contact  with  the  bony 
wall,  and  are  b 
branous  canal. 


10  part  I 
ightiv  t 


levelopcd  on  the  free  side  of  the  mem- 


The  papilla"  are  covered  with  pavement  epithelium,  which  is 
easily  detached ;  and  iience,  perhaps,  the  assertion  on  the  part 
of  some  observers,  that  epithelium  does  not  exist  at  this  ]ioint. 
These  bodies  are  not  found  in  the  sacouli,  nor  at  that  part  of  tlio 
semicircular  canals  where  the  latter  pass  into  the  utriculus. 
Although  these  bodies  may  not  be  found  in  tlie  new-liorn  child, 
and  arc  considered  pathological  l>y  some,  Riidinger  says  he  has 
never  failed  to  tind  them  in  the  atjult  human  being. 

The  absence  of  epithelium,  and  the  reaction  between  these 
bodies  and  iodine,  have  been  urged  as  [iroof  of  their  starchy 
nature.  But  Riidinger  has  demonstrated  that  epithelium  can 
always  be  shown  to  be  present  with  these  bodies  by  ihe  ap- 
plication of  the  proper  tests ;  and  as  far  as  iodine  is  concerned, 
it  gives  the  peculiar  reaction  alluded  to,  in  common  with  the 
tunica  propria  and  m.iny  other  tissues,  in  which  the  presence 
of  starch  has  never  been  proven. 

In  conclusion,  the  same  investigator  says  tlieir  round  form  can 
never  be  adduced  iis  a  proof  that  they  are  amyloid,  and  if  the 
inner  surface  of  the  membranous  canals  possesses  a  secerning 
nature,  these  bodies  will  supply  a  larger  surface  demanded  by 


■ifc     -li. 


186 


INTERNAL    EAR 


sucli  a  function.     These  papilliforni  bodics'are  not  fonucl  in  the 
lower  mammals. 


Stt'Ceuli  and  AiiipuUcE ;  iniia-  Surfacfi. — (.)ii  the  inner  surface  of 
these  organs  there  is  found  a  constant  and  peculiar  yellowish 

Pig.  45. 


TRAKSTKMr  Section  of  a.^  AvrvLLA  op  a  Finn:  Floor  axd  Wall.  (RUdinger.) — 
a.  Roof  of  ampulla,  b.  Thin  gpot  on  ita  wall,  c.  Thick  portiuu  of  wall,  d,  e,  and  /. 
Floor  with  the  ncrres.  y.  Kerve-epithelium.  h.  Acoustic  cilia,  t.  Transition  point 
between  floor  of  ampulla  and, y.  ptanuai  «eiiitlunare.     k.  Flat  epithelium. 


epithelium  provided  with  cilia.  There  is  also  found  a  redupli- 
cation of  (he  tunica  propria  extending  into  the  cavity  of  the 
ampullie  to  which  the  name  of  cris/ti  m'tisl)''"  has  been  given  by 
Max  Scliultze.  A  similar  projection  in  the  sacculi  is  called  by 
the  same  authority  the  iiiurulu  tirusH'-a. 

Every  branch  of  the  acoustic  nerve,  going  to  the  ampnllfe, 
after  dividing  into  two  flat  fasciculi  supplied  with  ganglion 
cells,  passes  through  the  tunica  proiiria,  and  is  tlieri  distributed 
to  the  ciliated  epitliclium  of  the  crista  acustica. 
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Planum  Sei)iUu}}are. — At  right  angles  to  eacli  end  of  tlie  crista 
aoustica,  extending  along  the  walls  tif  the  ampulla',  there  is  an 
elevation  on  the  epithelinl  layer,  niinuMl  the  phumm  i^eniilniiare.' 
To  this  also,  some  of  the  terminal  filaments  of  the  auditory 
nerve  are  conveyed,  as  shown  by  Kiidinger. 

The  epithelial  layer  in  the  sueculi  is  thinner  than  that  in  the 
ampuUfe.  There  are  several  varieties  of  e[iithelium  in  this  layer. 
But  here,  too,  ciliated  cells  are  found,  to  which  nervc-filanients 
are  sent. 

The  Ottdilhs. — In  the  endolyniph  of  the  sai^euli  there  are  found 
small  crystals  of  carbonate  of  lime,  called  Otoliths. 

Fig.  46. 


Otoliths  riioM  various  Amiualk.  (Rlidingor.) — o.  Soyionua  liehm  (Lejiiig).  b. 
Cyprinup.carpioorcarp.  c.  Ooat.  rf.  Roach;  fisb.  <.  Woad-groute  (Le^ilig;.  /.  Pike. 
g.  Pleroii  ToliUiia  (Breaobat).     A.  Sea-deril.     >'.  MKckarcl.    j.  UerriDg. 

Some  observers  have  found  otoliths  in  the  endolyniph  of  tlie 
semicircular  canals  and  in  that  uf  the  cocldea,  hut  these  are 
generally  considered  exco]>tional  occurrences. 

Ilenle,  after  treating  tlii'  otoliths  with  acids,  thought  he  de- 
tected a  cartilaginous  remnant,  to  which  the  name  of  otolith 
curtilage  is  given  They  are,  according  to  Kiidinger,  large  and 
few  in  reptiles,  but  small  and  numerous  in  man  and  other 
mammals. 

The  Topographical  Arrnngement  of  ihe  3<if/  Purls  of  (he  Intenml 
E>ir. — By  consulting  Fig.  47,  the  general  relations  between  the 
soft  parts  of  the  internal  ear  ma^-  be  learned.     It  will  be  seen 

'  Steifi-nsiind,  1836. 
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tliat  the  sacculus  rotundus  pertains  more  to  the  iluctus  eochlearis 
tlian  to  the  utriculus  and  the  rest  of  the  so-called  inenihranou8 
lahyrinth.  The  link  between  the  sacculus  and  the  ductus 
eochlearis  is  the  canalit*  reuniens  of  Ileusen. 

Fig.  47. 


A  ScREHB  OPTHK  MEMiRANons  LABrRiXTB  Of  MAMMALa.  (Walilejer.) — U.  ITtrionliia 
Ifitll  tbe  membranous  cemicirculiir  cnnals.  S.  8accului>.  R.  AquiL'(luctu«  vestibuli.  6. 
Canalia  reuniens.     C.  Ductus  cochkiirit,  with  V.  Veatibularcul  de  uc,  ami  K.  Cut  iH  <»o 

of  thn  iMipula. 

The  aqnseduetus  vestibuli  is  the  roundahout  way  from  the 
utriculus  to  the  sacculus.  Of  this  peculiar  duct  more  will  be 
said  hereafter.  The  utriculus,  as  shown  in  the  diagram,  is  the 
cavity  with  which  the  nietnhranous  semicircular  canals  and  their 
important  ampulhc  are  in  close  connection.  The  entire  mem- 
branous lahyrinth  is  tilled  with  endolymph. 

77m;  Uiifioli/iiiph. — The  general  plan  upon  which  the  endo-  and 
perilym)ih  of  the  inner  ear  are  renewed,  has  been  best  explained 
by  Dr.  Hasse,  of  AViirzhurg.'  lie  has  shown  that  all  vertebrates 
]«>ssei<9  a  duct,  which  origiiuites  in  the  vestibule:  and  in  all 
animals,  with  the  exception  of  the  plagiostonies,  in  which  it 
pas-ses  directly  to  the  surface  of  the  skull,  this  duet  enters  the 
cavit}'  of  the  cranium,  and  there  terminates  either  in  a  closed 
sac  at  the  confines  of  an  epicerebral  lymph-cavity  or  opens  into 
the  same.  This  is  the  dwtHS  endolt/mphitticus  or  the  'iqiiwdin-tus 
veMihuU,  with  the  siu-ms  endoh/tHpluttic'is,  the  former  of  which 
arises  from  the  saccukis  rotundus  in  most  vertebrates,  and  con- 
veys endolymph  to  the  membranous  labyrinth. 

P/ii/S'fi/oijic'il  Fidir/idiis. — Dr.  liasse  has  suggested  three  prob- 
able functions  of  the  atjuaeductus  vestibuli,  or  the  endolymphatic 
duct. 

1.  The  endolymphatic  duct  and  its  sac  are  the  source  of  the 
eiidolym]ih  in  embryonal  life.  In  this  capacity,  the  8a,c  plays 
the  part  f>f  a  kind  of  gland. 

'  Anntuinioche  Studien,  No.  xix.  p.  7fi8. 
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2.  In  ailult  life,  this  duct  may  act  as  a  conveyer  of  new 
material  to  the  eixlolymph,  either  Ijy  eiidosmosis  from  the  epi- 
cerebral  cavities  in  those  instances  wliere  the  saccus  endolym- 
phaticus  is  closed,  or  by  means  of  a  direct  current  where  the 
saccus  is  open. 

3.  It  may  be  supposed  that  the  sac  i.s  useful  as  a  reservoir  for 
the  liquor  endol^'mphaticus,  when  the  intrnlabyrinthal  pressure 
attains  an  excessive  height.  By  the  reception  of  the  fluid  into 
this  sac,  the  pressure  would  be  reduced  in  the  labyrinth. 

A  very  practical  deduction  is  made  by  Dr.  Hasse,  rcspectino; 
the  ductus  endolymphaticus.  Every  increased  or  diminished 
pressure  of  the  cerebro-spinal  fluid  in  tlie  subarachnoid  cavity 
will  make  itself  i'elt  by  continuity  through  the  saccus  and  the 
ductus  endolymphaticus,  in  the  interior  of  the  auditory  a])pa- 
ratus,  in  the  endolyniphntic  cavity,  and  upon  the  terminal  fila- 
ments of  the  aiiditoiy  nerve.  Thus  may  lie  explained  the 
impairment  of  hearinE^  for  liitjh  notes  when  the  pressure  in  the 
labyrinth  is  increased.'  Furthermore,  pathological  processes  in 
the  8ubaracl)noid  space  are  conveyed  either  by  continuity  or 
contiguity  throus^^h  the  saccus  and  ductus  endolymphaticus,  into 
tlie  interior  of  the  labyrinth,  and  rire  versir,  the  latter  being  the 
rarer,  from  the  deep-seated  jiosition  of  the  inner  ear.  Thus,  everv 
alteration  in  tlie  chemical  constitution  of  the  cerebro-sjiinal  fluid, 
necessarily  produces  p  change  in  the  liquor  ondolymiihaticus, 
which  alteration  may  exercise  some  influence  in  the  occurrence 
of  subjective  acoustic  perceptions,  l>ut  in  any  event,  must  change 
the  composition  of  the  endolymphatic  fluid. 

The  Pcnlipiiph. — The  perilymph  is  poured  into  the  labyrinth 
from  the  subarachnoid  s]iaee  through  the  foramina  acustica,  and 
leaves  the  labyrinth  l»y  means  of  the  aquieductus  cochleie. 

The  perilymphatic  cavity  is  inserted  into  the  lymphatic  tract 
of  all  vertebrates,'  and,  being  in  connection  with  the  subarach- 
noid space,  it  is  easily  seen  how  changes  of  any  kind  in  the 
cerebro-spinal  fluid  can  Ite  communicated  to  the  [lerilymph  and 
thence  to  the  organ  of  liearing.  Hence,  morbid  processes  in 
the  subarachnoid  space  nmy  be  communicated  to  tlie  organ  of 
hearing,  either  by  the  jteri-  or  endolvm)iliatic  tract,  or  by  both 
ways  at  the  same  time.  In  this  manner,  a  not  unsound  ex|ilana- 
tion  may  be  given  of  numerous  afiections  of  the  internal  ear. 

Ilasse  reiterates  his  views  on  the  endo-  and  perilymph  in  an 
article  in  the  Archiv  fiir  Ohrenhcit/auule,  Bd.  xvii.  Heft  3,  8.  iy4, 
March,  1881. 


See  pp.  94-117. 


Miisse,  op.  cit.,  p.  81d. 
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Chchkd. — The  physiology  of  the  perceptive  part  of  the  organ 

of  hcuring  has  Itecn  cxphuiied  moft  satisfactorily  by  llelnihultz 
hikI  Ilt'tisfn,  the  latter  liavitig  maile  a  series  of  experiments 
upv)!!  Iho  function  of  hearing  in  the  erab  and  lobster,  since  upon 

ttlie  surface  of  these  animals  there  are  largely  developed  cilia, 
endowed  with  peculiar  vibratilc  functions,  and  probably  con- 
nected with  the  orn^nn  of  hearing. 

It  is  now  generally  supposed  that  the  cochlea  enables  man  to 
perceive  musical  notes,  or  notes  and  sonnds  with  regular  periodic 
vil)ration8,  and  that  the  membranous  labyrinth  is  concerned  in 
tlie  perception  of  irregular  vibrations,  wliich  are  distinguished 
as  noises.  In  the  labyrinth,  the  distribution  of  the  acoustic 
nerve  may  be  traced  to  particularly  firm  and  elevated  spots  at 
five  different  points,  viz.,  in  the  two  saoculi  and  three  ampulla;. 
Inilicdded  in  these  elevated  spots,  and  in  connection  with  the 
nerve-tibres  terminating  there,  are  peculiar,  stiff,  elastic  hairs 

■  or  cilia,  which  are  very  brittle  and  pointed.  "Such  delicate, 
etiff  hairs  are  apparently  in  a  high  degree  susceptible  of  being 
moved  by  the  motions  of  the  fluid  in  which  they  arc,  and,  in 
consef(uence  of  such  movements,  they  prochice  a  mechanical 
irritation  ol"  tlie  nerve-fibres  lying  iniboclded  in  the  soft  epi- 
thelium at  their  base.'"'  Furthermore,  there  are  found  in  close 
proximity  to  these  acoustic  cilia,  calcareous  bodies,  tlie  so-called 
otoliths,  which,  in  the  lish,  bear  an  impress  on  their  convex 
surface  of  the  aforesaid  prominence,  contaitutig  the  rich  distri- 
butiim  of  the  acoustic  nerve.  Iti  man,  however,  these  otoliths 
ou!y  lie  close  to  the  wall  of  the  mcnilvraiioiis  labyrinth.  These 
crystalline  bodies  apjiear  specially  adapted  to  exert  a  mechanical 

■  inriuence  over  the  nerve-filaments  lying  near  them  at  each  sudden 
movement  of  the  water  of  the  labyrinth,  for  "the  delicate  and 
light  membrane  in  which  the  nervous  branches  are  interwoven, 
in  all  probability  follows  instantly  the  motion  of  the  labyrinth 
water,  while  the  heavier  cryslulline  bodies,  the  otoliths,  are  set 
in  motion  more  slowly,  and  are  longer  in  coming  to  rest. 
Hence,  they  partly  drag  and  partly  press  upon  the  neighboring 
nerves.'"  Thus  a  powerful  and  enduring  excitation  of  the 
vestibular  branch  of  the  acoustic  nerve  is  effected  by  means  of 

■  the  peculiar  structure  of  that  |)art  of  the  membranous  labyrinth 
containing  it. 

While  considering  the  physiology  of  the  cochlea,  the  terminal 
filaments  of  the  cochlear  nerve  in  the  ductus  coehlearis  must  be 
called  to  mind. 


HelmholU,  Die  Lehre  von  den  Tonetnpflndungen,  ji.  213, 
Ilelinlioltz,  op,  cit.,  p.  214. 
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It  \%nH  be  reinctnhered  that  iti  the  nervous  fringe  lying  ou 
tlic  lamina  spiralis,  there  were  certain  arched  supports  of  tlie 
delicate  nerve-ends  on  their  way  to  the  bair-eells.  These,  tlie 
arches  of  Corti,  were  stated  to  be  about  3000  in  number.  It  is 
6U|.>po8ed  by  Helinholt?-  that  each  one  of  these  arches  is  specially 
tuned  so  as  to  jiereeive  a  given  note  in  the  musical  scale,  just  as 
in  the  [liano-forte  each  wire  is  tuned  to  a  note  different  from  that 
of  its  feliovvB. 

Although  it  is  generally  conceded  now  among  physiologists 
that  the  arches  of  Corti  have  no  sentient  properties  themsefves. 
but  are  simply  stipjiorts  for  tlie  ciliated  cells,  which,  being  con- 
nected with  the  ultimate  uerve-tibres,  are  the  true  sentient  por- 
tions of  the  organ  of  Corti,  nevertheless  the  arches  may  be 
considered  as  representatives,  in  a  topographical  sense,  of  the 
terminal  nerve-filaments. 

"If,"  says  Ilelmholtz,  "we  leave  out  of  consideration  two 
hundred  of  the  arches  of  Corti,  too  high  to  be  used  in  the 
ordinary  musical  scale,  we  still  have  2800  for  the  seven  octaves 
of  the  ordinary  musical  instruments,  i.  e.,  400  for  each  octave 
and  33J  for  each  semitone;  quite  enough  to  explain  the  ability 
of  perceiving  fractional  parts  of  a  semitone,  whenever  sucli  an 
ability  exists.  Skilled  mnsicians,  according  to  E.  II.  Weber,  of 
Leipsic,  can  distinguish  a  difference  between  two  notes,  whose 
rates  of  vibrations  are  in  the  proportion  of  1000  to  1001,  equiva- 
lent to  ^th  of  a  semitone,  a  quantity  too  small  to  correspond 
with  the  aforesaid  interval  between  the  individual  arches  of 
Corti.  However,  that  does  not  militate  against  our  hypothesis, 
for  if  a  note  is  soumled,  whose  pitch  lies  between  two  neigh- 
boring arches  of  Corti,  it  will  set  both  of  them  in  consonant 
vibration,  but  that  one  whose  fnndamental  note  agrees  most 
nearly  to  that  of  the  note  sounded  will  l)e  set  most  violently  in 
vibration.  It  will,  in  fine,  depend  only  on  the  delicacy  in  the 
degree  of  excitability  existing  between  two  such  nerve-fibres, 
and  how  small  a  difference  in  pitcli  in  the  interval  between 
fibres  we  can  distinguish.  Tims  it  is  we  can  explain  the  itvct 
that  when  a  note  is  continually  rising  in  pitch,  our  perception 
of  it  changes  gradually  and  not  with  jerking  intervals,  as  it 
would  if  only  one  at  a  time  of  the  terminal  nerve-fibres  were 
set  in  consonant  vibration The  simultaneous  per- 
ception of  several  notes  of  various  pitches  is  due  to  the  percep- 
tive power  of  different  nerve-fibres.  Hence,  the  perception  of 
clang-tint  or  timbre  depends  upon  the  fact  that  any  note,  besides 
setting  in  vibration  that  particular  organ  of  Corti  corresponding 
to  its  fundamental  note,  also  excites  perception  in  several  different 
groups  of  nerve-fibres  attuned  to  its  partial  tones,'" 

'  Helmhollz,  op.  cit.,  pp.  230,  281. 
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Tbe  tbeonr  of  aoditioaT  as  joat  described,  has  beea  further 
Mtbatantiateil,  Hdmbohz  daims,  hj  ^  experiments  of  Heosen,* 
apon  die  oino  of  hearing  ta  cmataeeana,  in  which  cilia  endowed 
with  aeoyabc  power  are  situated  oo  die  external  surface  of  the 
bod/.  Thb  ioTestigator  foaod  that  after  he  had  destroyed  the 
ear,  or  tbe  saccules  corresponding  to  that  organ,  in  the  mvsis  or 
opoawm-shrimp,  bat  retained  the  external  aooostic  hairs  or  cilia 
on  tbe  antennie,  the  power  of  hearing  was  atill  present  in  the 
aaintala.  By  eoorejing  mosical  notes  throagfa  water  in  a  box 
io  whieh  a  mjats  was  so  fiwtened  as  to  permit  of  examining  the 
MtcnuU  aeowtic  bun  of  its  tail.  Hensen  perceived  that  certain 
BOtn  of  a  bom,  tbe  instmmeDt  u^ed  in  the  experiment,  would 
•et  /:«rtain  aoonstic  hairs  stronglv  in  motion,  thus  demonstrating 
most  forcibly  tbe  theory  that  iu  the  perception  of  mnsical  notes 
certain  vibratile  cilia  and  nerve-fibres  connected  n-ith  them  are 
intimately  concerned,  but,  according  to  Prof  A.  M.  Mayer,* 
who  has  described  a  similar  process  in  the  so-called  auditory 
•pparatoi  of  the  culex  mosquito,  the  process  in  both  mysis  and 
moeqnito  is  only  analogous  to  the  process  in  the  cochlea  of 
vertebrates.  In  the  organ  of  Corti  there  is  in  all  probability  a 
mean*  of  anah-zing  sound,  whereas  in  the  acoustic  cilia  of  the 
crij«tiu:<;ati  and  insect  already  named,  there  is  supplied  a  means 
of  conveyance  of  sound  rather  than  an  object  to  which  sound  is 
conveyed.  Such  physical  facts  were  also  alluded  to  by  Dr. 
Chridtopher  Johnson,*  in  1855, 


who   believed  that 
insects,  their  scat 


whenever 
is  near  the 


audiUjry  organs  are  developed  m 
iinteiinic. 

Although  Ilelmholtz  believes  that  he  can  utilize  the  experi- 
tnont«  of  Hensen,  to  prove  his  theory  of  audition,  Hensen 
bolicvcH  the  theory  of  Helmholtz  untenable.*  He  states  that 
Corti's  fibres  cannot  play  the  important  role  in  the  perception 
of  tones  ascribed  to  them  by  the  theory  of  Helmholtz.  Corti's 
HbrfH  are  a  prominent  and  peculiar  structure  in  the  cochlea 
of  rn.iniiiiali*,  mid  hence  histologists  have  always  regarded  them 
'M  Htructurcs  important  to  the  physiologist.  But  these  struc- 
turcH  are  nut  elastic  enough,  according  to  Hensen,  to  act  as 
vilirutile  hodies.  It  is  not  known  whether  they  are  tense  or 
not,  nor  is  it  known  how  such  a  tension  could  be  maintained. 
If  the  fihrcH  of  Corti  were  elastic,  it  should  be  expected  that 
when  they  are  bent  they  would  always  reassume  their  previous 


'  l'liy«i<)lo(»lr.nl  Institute  of  Kiel,  Germany. 

'  ]{(«nnrcl>ii*  ill  Acoustics,  No.  5,  p.  9;  American  Journ.  Sciences  and  Arts, 
vol.  vlll,,  1874. 

'  Quiirlurly  .Journal  of  Slicroscopical  Soc.,  vol.  ili. 

•  Kx|K>rlini'nt.(>tle  Sliidien  der  PhysioloKU 
uiid  Ili'iix'ii.     Kit'l,  181)8. 
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shape,  but  this  is  uot  the  case.  Hensen  further  miiiiituit)!*  that 
the  stiffuess,  i.e.,  elasticity  of  Corti'a  tibres,  is  entirely  uiiproven 
and  very  improbable.  Tliey  are,  oti  the  contrary,  very  prnlmbly 
extremely  tlexiblc.  Then,  further,  llensen  maintixins  that  Corti's 
fibres  do  tiut  form  a  regular  series  corres]>onding  to  the  musical 
scale,  as  he  finds  a  <lecrease  in  the  height  of  the  arches  of  one- 
half,  and  in  breadth  one-iparter.  This  chanice  in  form,  it  is 
claimed,  does  not  agree  with  the  physiological  postulate,  viz. : 
that  the  vibrations  must  increase  from  ti'2  to  32,000  a  second, 
since  a  corresponding  morpiiological  alteration  is  found  oidy 
approximately.  Even  if  it  bo  asserted  that  on  account  of  the 
dinerent  medium  (water,  not  air),  and  the  microscopic  size,  the 
circumstances  are  so  changed  that  a  conclusion  applicable  to 
rods  vibrating  in  air  cannot  be  applicalile  to  these  bodies,  as 
llensen  has  observed,  in  crustaceans,  in  lolisters,  for  example, 
tlie  auditory  apparatus  of  which  is  microscopic  in  size,  and  lies 
freely  exposed  and  acting  under  water.  In  the  lobster,  how- 
ever, the  dimensions  arc  gradetl  in  a  striking  manner,  passing 
gradually  through  hundreds  of  tibres  or  cilia,  from  relatively 
colossal  to  quite  small  structures,  the  greater  ones  being  many 
times  in  length,  breadth,  and  thickness  larger  than  the  smaller 
ones.  But  a  decreixsc  in  size,  corresponding  to  that  in  Corti's 
fibres,  is  by  no  means  found.  Even  if  the  scale  range  in  the 
lobster  is  double  that  in  man,  which  is  not  probable,  still  a 
corresponding  difi'erence  in  the  tibres  cannot  be  <leinonstrated. 
The  slight  decrease  in  size  can  tind  an  explanation  in  other 
wa3'8:  liut  it  does  not  suffice  for  the  physiological  hypothesis  set 
forth  by  Hclniholtz.  The  fibres  of  Corti  rerpiire  an  extremely 
slight  damping,  as  the  endolynij)h  alone  actt*  as  a  powerful 
damper.  If  the  darapiing  is  too  strong,  the  separate  parts  would 
vibrate  in  consonance  with  too  great  a  number  of  tones.  Re- 
specting the  nature  of  the  vibration  of  Corti's  organ,  llensen 
holds  tliat  if  the  entire  arch  is  supposed  to  be  tlie  vibrating 
body,  it  would  be  necessary  to  assume  that  the  vibrations  are 
longitudinal,  for  in  fu'der  to  produce  ati  oft'eet  upon  the  terminal 
filaments  of  the  nerve,  in  their  natural  position,  the  movements 
must  necessarily  be  up  and  down.  Again,  Corti's  organ  is  so 
constructed  that  it  does  not  seem  possible  for  a  single  arch  to 
vibrate  alone,  but,  when  moving,  one  arch  would  drag  neigh- 
boring tibres  with  it.  The  firm  connection  known  to  exist 
between  the  inner  and  outer  arches  alone  makes  a  powerful 
<lamper,  and  interferes  witli  a  longitudinal  viliration.  It  is 
more  probai)le  that  the  vibration  of  thc^ie  arches  is  transverse 
than  longitudimil.  Hensen  believes  that  through  the  hypothesis 
of  Helranoltz  wc  have  the  right  to  a.ssume  that  organs  important 
for  the  perception  of  music  lie  in  the  labyrinth,  but  no  one  can 
assume  with  certainty  that  they  lie  in  the  cochlea,  for,  as  lias 
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been  bhovvn  by  Hasse,  in  birds  there  are  no  Corti's  arches  to 
be  found.  Tlie  latter  fact  alone,  in  llensea's  opinion,  is  suffi- 
cient to  nullify  the  theory  of  Helmholtz  concerning  the  fuaction 
of  the  cochlea. 

To  the  question,  "Are  noises  perceived  in  the  cochlea,  or  is  it 
correct  to  suppose  the  existence  of  another  organ  by  which  such 
sounds  are  heard?'"  the  following  conclusion  is  offered  as  an 
answer  by  Signiund  ?^xner.' 

I'hysiological  acoustic  facts  force  us  to  the  alternative,  either 
that  in  the  ear  there  is  a  special  organ  endowed  with  the  faculty 
of  perceiving  noises  as  such,  or  that  the  nerves  of  the  cochlea 
are  endowed  with  such  a  peculiarity  of  function.  The  latter 
supposition  is  deserving  of  p.reference,  for  in  obedience  to  it  the 
nerves  of  Corti's  organ  receive  an  excitation  not  oidy  when  the 
vibrations  of  those  parts  of  the  nienibrana  basilaris  which 
underlie  them  have  reached  a  certain  length,  but  also  at  such  a 
time  as  when  the  motion  of  the  cochlear  fibres  becomes  very 
rajiid  even  by  a  slight  impulse. 

The  sensation  of  a  musical  note  occurs  if  only  a  few  of  the 
cochlear  fibres  are  set  in  relatively  slow  consonance,  but  there 
occurs  the  sensation  of  an  objective  noise,  whenever  all  the 
fibres  of  the  niembrana  basilaris  are  hurried  out  of  their  posi- 
tion with  relatively  greater  velocity. 

FitiK-tion  of  (he  Soiili'trctdar  Canals. — The  experiments  of 
Flourens,  in  1817,  first  drew  attention  to  the  probability-  that  a 
lesion  of  the  semicircular  canals  would  produce  peculiar  dis- 
turbances in  equilibrium  of  the  body.  His  experiments  were 
performed  chiefly  upon  pigeons  and  rabbits,  and  consisted  in 
wounding  and  irritating  the  semicircular  canals  and  their  con- 
tents. Subsequently  liis  cx]>eriments  were  repeated  liy  Ilarless, 
Czermak,  Brown-yequard,  Vulpian,  and  Goltz.  Without  doubt 
many  of  their  results,  attributed  to  a  lesion  in  the  semicircular 
canals,  were  in  reality  attributable  to  injuries  of  the  brain  and 
other  parts,  incident  to  the  experimental  operations;  a  fact 
which,  indeed,  Flourens  appears  to  have  recognized  in  his  own 
labors. 

With  the  experiments  of  Bottcher,  in  1872-73,  there  begins 
an  era  of  more  careful  manipulation  and  protection  of  the  brain 
and  the  vessels  about  the  semicircular  canals  during  the  investi- 
gations. This  endeavor  to  excltlde  results  due  to  lesions  of  parts 
other  than  the  semicircular  canals  has  been  paramount  in  the 
recent  labors  of  Bloch,  Cyon,  Mach,  Bortiiold,  Breuer,  Cursch- 
mann,  Lowenberg,  and  Bornhardt;  and  to  these  men  belongs 

•  Zur  Lehre  von  den  Gerhorsempfindungen.    Pfluger's  Archiv,  xiii.  S.  228,  and 
MooaUschrifl  f.  Ohrcnheilkunde,  No.  9,  1876. 
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the  houor  of  having  conducted  the  most  brilliaut  physiological 
experiments  of  modern  times. 

Flourens  noted  that  wounding  the  horizontal  semicircular 
canals  was  followed  by  to-and-fro  horizontal  movements  of  the 
head,  and  that  section  of  the  vertical  horizontal  canals  was  fol- 
lowed by  a  vertical  movement  of  the  head  upward  and  down- 
ward. He  was  led  to  conclude  that  he  had  found  a  new  pair  of 
nerves  in  the  semicircular  canals,  "endowed  with  the  siiigular 
faculty  of  influencing  the  direction  of  motion"  (dou6  ue  la 
facultc  singu!if;re  d'agir  sur  la  direction  des  mouvements).'  He 
also  stated  that  destruction  of  the  semicircular  canals  in  no  way 
affected  the  sense  of  hearing,  unless  it  was  to  render  it  more 
sensitive.  Tlie  experiments  of  Harless'  and  Czermak*  were  in 
the  main  corroborative  of  those  of  Fiourens;  though  Harlesa 
concluded  that  he  had  observed  a  form  of  disturbance  ditfcrent 
from  those  of  Flourens,  yet  dependent  upon  a  lesion  of  the  semi- 
circular canals.  Brown-Sequard*  then  endeavored  to  show  that 
it  was  a  coincident  dragging  and  wounding  of  the  acoustic 
nerve,  in  these  experiments,  which  produced  the  peculiar  alter- 
ations in  coordination  of  movements ;  but  Schitf"  thereupon 
stated  that  wounding  of  the  acoustic  nerve,  so  long  as  the  tifth 

Kiir  was  iett  intact,  had  no  effect  upon  movements  of  the  body, 
e  also  denied  the  existence  of  a  nerve  in  the  semicircular  canals 
endowed  with  the  peculiar  power  of  coordinating  muscular 
movements  as  was  held  by  Flourens. 

By  wounding  the  semicircular  canals,  Vnlpian"  obtained 
results  similar  to  those  oltserved  by  Flourens;  but  he  explained 
them  a.s  being  due  to  disordered  sensations  of  sound.  This  view, 
however,  has  not  appeared  tenable  in  the  light  of  subsequent 
experiments  by  others;  it  is  especially  opposed  by  Biittcher. 

Goltz,"  after  a  series  of  experimental  sections  through  the 
semicircular  apparatus  of  the  internal  ear  in  birds  and  frogs, 
not  only  doubted  whether  the  semicircular  canals  are  organs  of 
hearing,  but  advanced  the  theory  that  they  constitute  an  arrange- 
ment which  serves  to  maintain  the  equilibrium  of  the  head  and 
mediately  of  tiie  entire  body.  In  his  opinion  these  canals  have 
more  control  in  regulating  the  carriage  and  movements  of  the 
head,  than  the  senses  of  feeling  and  sight. 

The  investigations  of  Biittcher'  and  Bloch'  were  undertaken 

'  Recherche*  expcritnentales,  etc.,  p.  498,  2d  edition,  1S12. 

•  Wagner's  Hnndworterbuch  d.  Physiologie,  vol.  iv. 

•  Comples  rendiis,  1800,  »nd  .lenaischc  Zcitschrifl,  1867. 

'  Lectimis  on  Nervous  System,  Pliilsdclphiei,  1860.  p.  195. 
'•  Lchrbiich  d.  Physiolopie,  186H-.W,  p.  899. 

•  Leyon*  8>ir  la  Phy8ii>liif;ie,  p.  001. 

'  Pfliipor's  ArthivY.  Physi<.lo|;ie,  Bd.  iii.  pp.  172-98. 
'  Kriti»chc  Ueincrkungen,  Duryjat,  1872. 

•  Repetilions  of  Klourens's  ExperimenU,  Dorpat,  1872-78. 
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^( ^^li  n  "^TT"'  of  repenting  Flourens's  experiments;  of  discover- 
ing MjH>a  what  the  peculiar  insinilestations  he  had  obtained 
»j^ili¥»ttucd ;  und  of  tindiiig  an  explanation  of  them. 

T1«'  preliminary   labor   of  Bloch,  was  followed  by  a  more 

^jtliMtdoil  sfrics  of  e.xperinientfi  by  Bottcher.      The    latter  has 

^JIh^nvu  tJiat  previouB  observers  have  not  been  fully  aware  of  the 

iivi*>'\y  done  to  the  soft  parts,  surrounding  the  semicircular  canals, 

^sMpoctnlly  to  a  certain  portion  first  described  in  this  connection 

\\\   Seliklurewsky,  and  named  by  him  the  cerebellar  process. 

lie  tlioiight  that  many  of  the  phenomena  obtained  by  previous 

t»bMorvcrH   were  really  due,  not  to  lesions  of  the  semicircular 

oiiiiuIh,  but  to  an  injury  of  the  above-named  portion  as  he  sup- 

poHcd  of  the  cerebellum,  extending  into  the  cavitas  meso-otica.' 

liottcher  claims  that  this  cerebellar  process  is  nothing  more  nor 

lesM  I  ban  the  aquroductus  vestibuli. 

liottrhcr's  experiments  are  further  characterized  by  great 
oarc  in  avoiding  injury  of  all  other  parts,  especially  of  blood- 
veHScls,  and  also  by  a  thorough  and  continued  observation  of 
ouch  case  operated  on,  until  either  recovery  or  death  ensued. 
In  the  latter  event  the  pathological  anatomy  has  been  fully 
Btudied,  iuid  its  importance  acknowledged. 

ISbttchcr  divides  his  experiments  into  three  groups:  1.  Those 
canes  in  which,  partlj'  by  accident  and  partly  intentionally,  the 
artificial  lesion  was  considerable;  in  these  cases  the  results  were 
similar  to  those  obtained  by  Goltz.  2.  Those  cases  in  which 
notwithstanding  great  precaution  the  operation  was  incomplete, 
in  so  far  as  that  after  section  of  the  semicircular  apparatus  on 
both  sides,  very  different,  but  very  distinct  disturbances  in 
motion  occurred  and  alternated  with  one  another.  They  were, 
however,  entirely  independent  of  one  another.  3.  This  last 
group  comprises  those  cases  in  which,  after  section  of  the  semi- 
circular canals  on  both  sides  of  the  head,  only  very  insignificant 
disturbances  in  motion  occurred,  which  completely  vanished 
after  they  had  persisted  for  a  short  time. 

The  conclusions  drawn  by  Bottcher  from   his  investigations 
are  as  follows : 
I  1.  The  twisting  of  the  head  to  one  side  and  the  accompanying 

resting  it  on  the  ground,  so  that  the  top  of  the  bead  touches  the 
ground  and  the  beak  points  more  or  less  backward,  can  be  pro- 
duced by  cutting  the  canals  on  one  side,  if  the  o|ieration  is 
performed  roughly,  but  if  the  canals  are  cut  with  great  care  and 
without  simultaneous  injury  of  other  parts,  the  above  phenomena 
will  not  appear. 

He  concludes,  therefore,  that  the  twisting  of  the  head  is  not 

•  A  space  doscribwl  by  Schklarewsky,  as  peculinr  tn  birds,  bounded  by  the  semi- 
circular canals,  in  direct  connection  with  the  cnmial  cnvity.  and  containing  on 
otTslioot  from  the  cerebellum.     Guttinger  Nnchrichlen,  1872,  No.  l«j. 
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a  symptom  of  section  of  the  semicircular  ciuiaHi.  Since,  how- 
ever, this  peculiar  rotation  of  tlie  head  does  occur  some  time 
after  the  operation,  it  must  he  attributed  to  secfindarv  clianges 
in  the  contents  of  tlie  skuli.  In  such  cases  he  has  found  either 
extravasations  on  the  cerebellum  or  the  medulla  oblongata,  or 
inflammation  of  the  membranes  of  tlie  brain. 

2.  Tlie  direction  of  the  rotaturv  movements  and  the  move- 
ments of  the  body  backward  and  forward  about  the  transverse 
axis  were  shown  to  be  dependent  uiiuii  the  canal  cut,  as  was  tirst 
iliscovered  by  Flourens;  Intt  they  are  independent  of  anatomical 
changes  in  the  cavity  ot'  the  skull.  Nevertheless,  they  are  not 
due  to  section  of  any  two  corresponding  canals,  i.  e.,  not  to  the 
destruction  of  their  function,  libttcher  <loe8  not  say  that  the 
cutting  of  the  canals  is  not  the  cause  of  the  occurrence  of  these 
disturbed  movements ;  in  fact,  he  believes  that  it  is  the  cause ; 
but  the  disturbances  which  follow  are  evidently  due  not  to  the 
injury  of  the  labyrinth  purely,  but  to  other  changes  almost 
inseparable  from  it.  In  proof  of  this  it  is  stated  :  {a)  that  after 
section  of  the  semicircular  canals  on  both  sides  the  disturbances 
in  motion  which  have  begun  may  entirely  cease,  and  the  animals 
experimented  ui)on  recover.  If  the  vertigo  and  disturlied  move- 
ments were  due  to  the  section  of  the  canals,  they  should  persist. 

(/')  The  fact  that  the  disturliances  in  motion  are  observed 
always  iu  the  extremities  on  the  side  operated  on  is  urged  as 
further  proof  that  not  the  section  of  the  canal  alone  is  the  cause 
of  the  altered  muscular  movements. 

(r)  Again,  the  motor  disturbances  ai'c  observed  in  some  cases 
in  Doth  walking  and  flying,  in  other  instances  only  in  walking 
or  in  tiying.  This  is  urged  Ijy  liottcher  as  a  striking  jiroof 
that  vertigo  cannot  possibly  cause  the  disturbances  in  motion ; 
for  if  it  did  botiv  acts  would  be  equally  mterlered  with.  The 
lesion,  therefore,  is  supjiosed  by  him  to  be  purely  a  local  one, 
affecting  only  either  the  legs  or  the  wings. 

(//)  Finally,  it  is  worthy  of  note  that  the  character  of  the  dis- 
turl>ance  in  motion  is  not  dependent  uptui  which  of  the  semi- 
circular canals  is  cut,  Imt  upon  the  jioint  where  the  section  is 
made. 

The  pendulum  movements  of  the  head  are  only  a  passing 
symptom,  tjceurring  with  greatest  intensity  immediately  after 
tio  operation,  but  gradually  climinishing  and  finally  ceasing. 
These  pendulum  movements  i>ersist  in  some  cases,  in  which  at 
no  time  the  head  of  the  animal  is  held  in  an  abnormal  position. 
In  some  instances,  notwithstanding  tiiat  the  canals  are  cut  on 
both  sides,  these  peculiar  movements  do  not  occur.  If  rotation 
of  tiie  head  occur,  then  the  pendnhmi  movements  cease. 

The  twisting  of  the  head  and  the  tundding  usually  connected 
with  it,  occurring  after  section  of  the  semicircular  canals,  are 
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uttrilnitable  citiier  to  a  cerebral  lesion  prodiice<l  at  the  time 
of  the  operation,  or  to  pathologifal  processes  developed  later  in 
the  deeper  parts  of  the  central  nervous  system. 

The  miiuL'cmaif.s  de  man<ge,  >.  c,  going  round  and  round  in 
circles,  like  a  horse  in  the  circns-ring,  and  the  tendency  to  fall 
forward  or  backward,  are  involuntarv  movements  having  tbeir 
foundation  in  changes  produced  in  the  crura  of  the  cerebellum 
by  the  section  of  the  semicircular  canals,  as  already  pointed  out 
by  Flourens. 

The  pentlulum  movements  of  the  head,  to  and  fro  in  either  a 
hurizontul  or  vertical  plane,  are  enimeclfd  with  the  section  of 
the  semicircular  canals,  but  Eottcher  is  not  disj)osed  to  admit 
that  their  occurrence  is  dependent  on  such  a  lesion.  His  experi- 
ments, as  he  believes,  show  these  last-named  movements  to  be 
dependent  on  a  sympathetic  affection  of  the  brain.  Further- 
more, the  fact  that  pendulum  movements  are  as  a  rule  followed 
in  a  few  days  by  twisting  of  the  head,  woulil  seem  to  indicate 
that  there  is  a  common  cau.se  for  both. 

Cyon'fi'  experiments  induced  him  to  come  to  conclusions 
similar  to  those  of  Vulpian,  viz. ;  that  the  function  of  the  semi- 
circular canals  is  to  inform  the  animal,  by  means  of  a  series  of 
unconscious  acoustic  perceptions,  of  the  correct  position  of  its 
head  in  space,  and  for  this  purpose  each  semicircular  canal  has 
an  exactly  determined  relation  to  a  direction  in  space.  He  also 
attributed  the  disturbances  in  motion  which  occur  after  section 
of  the  semicircular  canals  to  direct  results  of  the  artificial  injury, 
to  involuntary  movements  resulting  from  the  abnormal  acoustv 
perceptions  produced  by  the  same  means,  and  to  consecutive 
manifestations  produced  by  inflammation  of  the  cerebellum, 
which  sets  in  a  tew  days  after  operation. 

To  illustrate  the  physical  phenomena  of  the  semicircular 
canals.  Dr.  Breuer''  has  used  a  system  of  three  tubular  rings 
tilled  with  fluid,  placed  at  right  angles  to  one  another,  thus 
gaining  a  fair  representation  of  the  semicircular  apparatus  of 
the  labyrinth.  If  a  rotary  motion  be  given  to  sucli  a  system, 
currents  of  tlie  contained  fluid  will  occur  in  a  direction  oppo- 
site to  that  of  the  a]i[i!ied  motion.  Such  movements  in  the 
lymph  of  tlie  labyrinth  are  supposed  to  occur  in  every  move- 
metit  of  the  head,  the  measure  of  the  current  in  each  semi- 
circular canal  depending  upon  the  plane  in  which  the  head  is 
turned,  and  also  upon  the  amount  of  rotation.  A  pterception 
ot  the  movements  of  the  fluid  of  the  labyrinth  may  furnisli 
exact  intbrmation  respecting  every  turning  of  the  head.  The 
acoustic  cilia  are  brought  forward  as  the  possible  perceptive 

'  Pfliiger's  ArchU-,  Dec.  1873,  vol.  viii.  p.  3W. 
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apparatus  of  this  movctnent,  for  they  are  situated  at  ii  l>roail, 
smootli  spot  in  the  canal  and  project  at  right  angles  into  its 
calibre.  Thus,  from  their  position,  they  would  be  especially 
sensitive  to  the  variations  of  the  currents  in  the  eudolyniph, 
and  it  is  known  that  they  arc  connected  with  nerves,  the  termi- 
nations of  wliieh  they  represent. 

In  order  to  harmonize  both  of  these  facts  with  Goltz's  theory, 
Breuer  assumes  that  every  current  of  the  endolyraph  is  perceived 
by  the  nerves  of  the  ampulhe,  that  it  produces  an  idea  of  the 
rotation  of  the  head  in  the  plane  of  the  semicircular  canal  most 
implicated,  in  a  direction  opposite  to  the  current,  and  that 
the  perceptions  of  the  six  anipiilhc  of  both  lal>yrinths  unite 
in  forming  a  joint  conception. 

E.  .Mach'  has  seemed  to  add  corroboration  to  the  theories  of 
Goltz  and  Breuer  b}'  a  series  of  novel  experiments  upon  man, 
which  were  published  a  short  time  before  the  results  (ifBreuer's 
labors. 

Mach  suspended  a  chair  in  which  a  man  could  ait  with  ease, 
in  a  framework,  so  that  the  chair  could  be  revolved  about  a 
horizontal  axis  and  fixed  at  any  inclination.  In  mldition,  the 
entire  framework  with  the  chair  could  he  revolved  about  a 
vertical  axis.  In  many  of  the  experiments  the  chair  was  covered 
by  a  paper  box,  which,  following  all  the  motions  of  the  chair, 
prevented  the  [)orson  sitting  in  it  from  ol>serving  with  his  eye 
the  motions  of  the  apparatus  in  which  he  was  seated. 

The  principal  results  of  the  experiments  with  this  apparatus 
were  the  following : 

A  revolution  about  the  peculiar  vertical  axis  of  the  body  is 
perceived  by  the  person  experimented  upon  only  so  long  as  it  is 
accelerated. 

A  continued  and  constant  revolution  is  not  perceived. 

Retardation  of  the  revolution  is  perceived  as  a  revolution  in 
the  opposite  direction. 

It  is  amtarent  that  these  facts  agree  with  the  theories  of 
Breuer.  The  sensation  of  revolution  in  the  opposite  direction 
is  converted  into  the  sensation  of  motion  in  the  true  direction, 
in  two  seconds,  by  a  renewed  acceleration  of  the  original  motion. 
This  sensation,  tlierefore,  must  continue  a  few  seconds  longer 
than  the  cessation  of  the  retardation ;  for  otherwise,  the  new 
acceleration  shoulil  produce  immediately  a  sensation  of  revolu- 
tion in  the  original  direction.  If  wc  accept  Breuer's  hyitothesis, 
we  must  suppose  that  liv  the  law  of  inertia  the  currents  pro- 
duced in  the  semicircular  canal  continue  some  seconds  after 
the  force  producing  them  has  cca.sod. 

'  Wiener  SiUnngsberichte,  Nov.  6, 1878. 
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It'  <luring  the  revolution  about  the  vertical  axis  the  head  is 
inclined  tbrwanl  an<l  then  suchJenly  elevated  at  the  moment  the 
revolntion  ceases,  in  those  cases  where  the  revohition  has  oc- 
curred from  the  left,  forward  and  towards  the  right,  an  impres- 
sion will  be  gained  that  a  revolution  is  occurring  from  the  right, 
upward  and  towards  the  left,  and  the  person  thus  experimented 
upon  will  fear  that  he  is  about  to  fall  towards  the  left.  This 
feet  is  also  in  harmony  with  the  liypothesiB  of  Breuer,  and 
proves  most  strikingly  that  the  jiosition  of  the  head  is  a  measure 
of  the  sensations  of  revolution,  and  that  the  organ  of  these  sen- 
sations must  be  found  in  the  head.  These  two  fundamental 
facts  have  already  been  observed  by  Purkinje.  Furthermore, 
Mach  has  established,  by  the  aid  of  his  apparatus,  the  fact  that 
we  have,  cither  with  the  body  at  rest  or  revolve<J  with  a  con- 
Btaut  velocity,  a  distinct  consciousness  of  the  direction  of  the 
resultant  accelerating  I'oree,  without  the  assistance  of  the  eyes. 
A  man  sitting  in  Mach's  chair  was  able  to  give,  by  means  of  an 
indicator  projecting  from  the  case,  a  tolerably  correct  statement 
as  to  the  vertical  direction  in  any  of  the  variously  inclined  jiosi- 
tions  of  the  chair. 

When  the  case  containing  the  chair  was  revolved  about  a 
vertical  axis  situate  at  some  distance  from  the  chair,  and  when 
the  face  of  the  one  experimented  with  was  turned  towards  this 
axis,  the  axis  then  given  by  him  as  the  vertical  one  was  in 
reality  one  inclined  diagonally  downwards  from  the  axis  corre- 
sponding to  the  resultant  of  the  centrifugal  force  produced  by 
the  revolution  with  constant  velocity,  and  the  weight  of  the 
body  revolved. 

Certain  fads  of  a  similar  nature,  perceived  prior  to  this, 
induced  Breuer  to  add  to  his  hypothesis  already  described,  the 
supposition  that  we  should  consider  the  macula  acnstica  with 
the  otoliths  as  possilily  an  organ  for  the  perception  of  the  posi- 
tion of  the  head  at  rest,  in  respect  to  the  direction  of  the 
resultant  accelerating  forces  and  the  rectilinear  motions.  In 
this  portion  of  the  acoustic  apparatus  he  perceives  the  fulfil- 
ment of  the  necessary  conditions  and  assumes  that  the  otoliths 
are  specifically  heavier  than  the  endolymph,  and  that  they  con- 
sequently have  a  tendency  to  sink  in  it  in  the  direction  of  the 
resultant  accelerating  force.  According  to  tlie  direction  of  this 
force  in  t!ie  head,  the  otoliths  would  drag,  in  various  ways, 
upon  the  hairs  with  which  they  are  connected,  and  thus  produce 
a  varied  excitation  of  the  terminal  nervous  apparatus. 

In  addition  to  this,  the  specifically  heavier  otolitlis  would 
have,  at  the  beginning  of  a  rectilinear  motion,  a  tendency  to 
remain  beliind  the  endolymph,  and  at  the  cessation  of  the  same 
they  would  go  in  ad\-ance  of  it,  and  therefore  they  would,  by 
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mechanical  action  iijioii  the  cilia,  produce  a  perceptive  sensa- 
tion.' 

Berthold'H^  cxpiTirnents  wore  performed  with  great  care  to 
avoid  any  implication  of  the  central  organ,  lie  confirmed  the 
above-mentioned  statements  of  Sehklarewsky  and  liottcher, 
respecting  the  danger  of  wounding  the  aquseductus  vestihuli ; 
in  order  to  avoid  hemorrhage  or  any  undue  lesion  he  useil  silk 
thread  for  cutting  through  the  canals.  Maiuge  movements, 
consequent  upon  section  of  the  semicircular  canals,  were  not 
observed  by  Berthold,  but  vomiting  was  found  to  occur  in  cases 
where  it  could  not  be  attrilmted  to  injury  of  the  brain.  He 
also  observed  that  injury  of  the  above-named  "  process  of  the 
cerebellum,"  or  aqua-duct  us  vestibuli,  alone  produced  symptoms 
partly  resembling  those  resulting  from  injury  of  the  semicircular 
canals,  ilis  tinal  conclusions  are  in  favor  of  recfarding  tlie 
tunction  of  the  semicircular  canals  as  assisting  in  the  coordina- 
tion of  motion  by  means  of  reflex  action.  They  perform  their 
function  in  company  with  two  other  senses,  viz.,  with  that  of 
sight  and  with  tlujt  of  touch. 

The  experiments  of  Flourens  and  Goltz,  on  pigeons,  liave  been 
repeated  by  Curschrnanii,*  who  has  observed  three  very  impor- 
tant cautions  in  his  investigation,  viz.:  1.  The  least  possible 
destruction  of  tissue  about  the  semicircular  canals;  2.  The 
avoidance  of  excessive  hemorrhage,  especially  from  the  venous 
sinus  near  the  canals ;  and,  3.  The  infliction  of  the  least  possible 
injury  to  the  bony  canals,  since,  from  their  intimate  relation  to 
the  cavity  of  the  cranium,  they  cannot  be  destroved  without  a 
previous  opening  of  this  cavity,  which  is  folIoweJ  by  an  imme- 
diate or  secondary  injury  of  the  cerebellum. 

The  conclusions  of  Curschmann  are  that :  1.  Injuries  of  the 
eeniicircular  canals  are  positively  followed  by  disturbances  in 
the  equilibrium  of  the  body;  2.  The  phenomena  are  propor- 
tional to  the  lesions ;  3.  The  derangements  are  constantly 
observed  in  connection  witii  muscular  movements;  4.  The  canal 
operated  on,  as  well  as  unilateral  (jr  anibilateral  destruction  of 
the  semicircular  canals,  determines  the  character  of  the  resultant 
phenomena;  5.  The  phenomena  are  the  moreintenae  and  dctincd, 
the  more  energetically  the  animal  moves  about;  i3.  The  pheno- 
mena of  deranged  coordination  in  muscular  movements  are 
expressed  in  the  head,  trunk,  and  limbs  of  the  animal  operated 
on ;  7.  The  supposittim  that  the  derangements  of  motion  of  the 
trunk  are  due  to  a  defective  carriage  of  the  head  is  not  tenable; 
8.  After  total  removal  of  all  three  membranous  canals  on  both 


•  S«e  abotract  by  Prof.  Kick,  Arcliir  f.  ObrcDhheilkunde,  vol.  ii.  N.  F.,  p.  806. 

•  Archiv  f.  Obrcnhcilkunde,  Bund  ix.,  1874. 

•  l)«ut?che  Klinik,  No.  3,  187  4,  Archiv  f.  Olironheilkundc,  vol.  ii.  N.  F.  p.  807 
abtlmct  by  Prof.  Lucw. 
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sides  of  the  head,  the  pigeons  do  not  appear  entirely  bereft  of^g 
the  power  to  direct  their  movements ;  9.  Simple  section  of  alH 
single  canal,  if  the  structure  is  not  secondarily  diseased,  is  fol- 
lowed in  four  or  five  days  by  a  diminution,  if  not  a  total  cessa- 
tion, of  the  resulting  plienoinena,  even  without  a  rcsfitutio  ad 
inkgruni  on  the  part  of  the  incised  canal;  10.  The  almost 
constant  increase  of,  and  frequent  changes  in,  the  original 
symptoms,  appearing  atVer  extensive  injury  to  the  canals,  are 
referaljle  to  subsequent  disease  of  the  remnants  of  the  injured 
canals,  or  to  secondary  alterations  of  the  canals  which  were  left 
intact;  11.  The  sciuicircular  canals  are  not  to  be  considered  as 
an  organ  of  the  sense  of  equilibrium  ;  12.  The  phenomena  are 
the  result  of  a  cessation  of  function,  not  the  result  of  an  irritation, 
certainly  not  of  a  specific  irritation  of  the  acoustic  nerve;  13. 
Since  the  hearing  is  not  materially  altered  by  a  removal  of  the 
semicircular  canals,  it  cannot  be  concluded  that  they  are  not 
connected  with  this  sense.  ^| 

Ldwenberg's  e.xperiments'  have  led  him  to  the  followin|*^" 
conclusions:  1.  Tne  derangements  in  motion,  which  manifest 
themselves  after  the  semicircular  canals  are  cut  through,  depend 
upon  such  section  only,  and  not  upon  the  accompanying  injury 
to  the  brain.  2.  Vomiting,  which  was  noted  by  Czermak  in 
his  experiments,  depends  upon  the  attendant  injury  to  the 
cerebellum.  3.  The  distiirbauces  in  motion  are  due  to  irritation 
of  the  semicircular  canals,  not  to  paralysis  of  them.  4.  The 
irritation  produces,  reflectively,  spasmodic  paralysis,  without 
participation  of  consciousnees ;  fresh  irritations  of  the  canals 
are  inilueed  only  by  calling  forth  voluntary  movements.  5. 
The  conveyance  of  this  reflex  excitation  to  the  motor  nerves 
occurs  in  the  thalamus.  6.  Section  of  the  auditory  nerve  does 
not  produce  these  derangements  of  motion. 

Bornhardt'  is  forced  to  conclude  that  the  phenomena  of 
deranged  movements  succeeding  section  of  the  canals  are  due 
to  unavoidable  injuries  of  other  parts.  He  rejects  the  theories 
of  Breuer  and  Mach,  and  is  of  tJie  opinion  that  "  the  semicircular 
canals  serve,  by  transmission  of  the  vil>ni(ions  resnltinff  from  jhm.s- 
cular  contraction,  to  intensify  the  muscular  sensation  during  action 
of  the  muscles  of  the  head.  The  following  experiments  ]}oru- 
bardt  considers  as  confirmatory  of  this  conclusion :  The  hori- 
zontal semicircular  canal  of  a  rabbit  being  exposed  without 
injuring  its  osseous  coverieig,  and  the  back  of  a  knife  being 
rubbed  backward  and  forward  upon  it,  by  which  means  it  is 
merely  agitated,  the  same  movements   of  the   head  and  eyes 

'  Archives  nf  Ophthalniologv  and  Otoliifiy,  vol.  iii.  part  ii.pp.  20-44. 
'  Med.  Centralblatt,  May,  1875,  and  Bliike's  Report  on  Progress  of  Otology, 
Anu'ricnn  Otologicjil  Society,  1S75. 
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occur,  which  are  charac-teristic  of  division  of  the  membranous 
canal.  The  direction  of  the  muscles  attached  to  the  htad 
is  parallel  to  the  direction  of  the  semicircular  canals,  which  fact 
eeems  to  favor  the  above  conclusion.  Movements  similar  to 
those  resulting  from  division  of  the  canals  have  been  induced  by 
an  experiment  which  leaves  the  brain  and  osseous  canals  intact. 
The  vertical  and  horizontal  canals  in  pigeons  were  exposed  to  a 
continuous  stream  of  ether  by  means  of  an  atomizer;  the}'  were 
also  touched  with  a  red-hot  needle.  In  botl)  cases  the  same 
symptoms  appeared  as  in  division  of  the  canals:  the  same 
result  was  also  obtained  by  touching  the  canals  with  a  vibrating 
tuning-fork. 

Baginsky,'  of  Berlin,  after  a  series  of  experiments  on  pigeons, 
has  come  to  the  conclusion  that  if  the  iirain  is  not  wounded  in 
experimenting  oti  the  semicircular  canals,  disturbances  in  equi- 
librium will  not  manifest  themselves.  As  proof  of  this  he 
instances  those  cases  of  disease  of  the  ear  in  which  necrotic 
exfoliation  or  degeneration  of  the  entire  labyrinth  occurs,  and 
yet  there  are  no  phenomena  of  altered  equilibrium  unless  the 
brain  is  aliected  at  the  same  time  and  by  tiie  same  process. 

\'ulpiau's'  recent  experiments,  made  by  instillations  of  irritants 
into  the  exte^'nal  auditory  canal,  lead  him  to  suppose  that  the 
disturbances  in  gait  and  equililirium,  arc  due  to  the  rapid  imbi- 
bition of  the  irritant  fluid,  through  the  fcnestrie,  and  consequent 
irritation  of  the  nervous  apparatus  in  the  vestibule  and  semicir- 
cular canals. 


CHAPTER  II. 


SCHEME  OF  RELATIONSHIP  BETWEEN  THE  MIDDLE 
AND   INTERNAL   EAR. 

Si'hematic  Desmplion  of  the  Middle  Eur,  of  (he  Inifrmd  Ear,  and 
of  the  relation  Ihei/  heur  to  each  olher. — In  order  to  understand  the 
general  features  of  the  middle  ear  and  of  the  internal  ear, 
and  the  general  relations  they  sustain  to  each  other,  let  tlierc  be 
imagined,  tirat,  a  broad  and  shallow  barrel,  closed  at  each  end 
and  divide(i  in  the  middle  by  a  partition. 

If  this  barrel  be  laid  upon  its  side  with  one  end  towards  tlie 


'   Ueber   Scliwindclersclieinungen    nach    Ohn-erletzungen. 
Berliner  Akad.  d.  Wissenscli,,  Jan.  IS,  WM. 
•  Arndemie  de»  Sciences,  Jan.  8,  1888. 
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•••der,  it  will  give  »  fair  representation  of  the  viiddle  ear,  in  the 
■••'  b«lf,  and  of  the  mtenial  ear  in  the  far  half.  The  head 
^f^fce  **■*  ^**  o*  *^'^  barrel  will  represent  the  membrana 
^Jf^opMu  or  drum-head,  while  the  partition  in  the  centre  of  the 
barnfi  nepivsents  the  inner  bom-  wall  of  the  tjnipanic  cavity. 
In  this  partition  let  two  openings  be  made,  one  oval-shaped,  the 
outer,  round.  The  former  must  be  above  and  in  front  of 
tbje  latter.  The  former  represents  the  foramen  ovale  or  the  oval 
window,  nud  tbe  second,  the  foramen  rotundiim  or  the  round 
window. 

From  tho  memhranons  head  of  the  near  half  of  the  barrel  to 
Ik*  Mrtition  in  the  centre,  is  stretched  a  bony  bridge  composed 
of  three  (Mccee.  This  of  course  is  the  chain  of  ossicles,  contuin- 
tMf^  dw  iMd)«o«  or  mallet,  the  incus  or  anvil,  and  the  stapes  or 
Mirmp,  nud  stretching  fr^)m  the  membrana  tympani  to  the  inner 
w«H  of  the  tymr>anic  cavity. 

Tbe  handle  ot  the  outermost  of  the  three  ossicles,  the  manu- 
britttn  of  thtf  mallet,  is  inserted  into  the  fibrous  or  middle  layer 

of  the  drum-head ;  the  inner- 
most, the  stirrup,  by  means 
of  its  tbot-platc,  fits  into  the 
oval  window  in  the  inner 
wall  of  the  tympanic  cavity, 
and  the  middle  bonelet,  the 
anvil,  is  held  in  position  be- 
tween the  other  two.  They 
are  furthermore  held  together 
and  fastened  to  the  roof  and 
wall  of  the  tympanic  ca\-ity, 
by  means  of  ligaments. 

This  bridge  of  ossicles  may 
be  said  to  have  two  guys 
which  steady  it  and  give  it 
proper  tension,  one  of  which 
18  fastened  to  the  mallet  and 
the  otber  to  the  stirrup.  The 
former  will  at  once  be  recog- 
nized as  the  tensor  tympani 
and  the  latter  as  the  stape- 
dius muscle. 

In  the  outer  half  of  the 
imaginary  barrel  are  two 
bung-holes,  one  in  fi-ont,  the 
other  on  the  back.  The  front 
bung-hole  represents  the  tym- 
pMulo  \*)»W>lH|t  »'•  'I'**  Kustnchiau  tube,  by  nieaus  of  which  the 
t«tlildU<  «»»r,  t*r  ilrwm. »»  vv»uil»t«d,  and  the  atmospheric  pressure 


^•««  AvflMHit   ArrAiAtm  or  Mam. 
'•ft  »%>  U>>iii  un  Ui»  tight.    /. 
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oil  each  side  ol"  the  (hnitn-head  equalized.  The  back  bung- 
hole  is  the  comtnunication  between  the  mastoid  cells  and  the 
cavity  of  the  tyni|tanun). 

The  mastoid  portion  may  be  likened  to  an  ivory  box  tilled 
witli  sponge,  the  latter  representing  the  series  of  bony  cells, 
which  communicate  with  one  another  and  at  last  by  means  of 
the  mastoid  antrum  with  the  cavity  of  tlie  middle  car. 

In  this  simple  manner,  the  middle  ear,  with  its  ossicles  and 
more  imfmrtant  appentlages,  may  be  sketched. 

The  functions  of  this  cavity  are  dependent  on  aerial  life,  and 
equal  pressure  of  air  on  each  side  of  the  drum-head. 

This  air-containing  cavity  is  separated  from  the  internal  ear, 
or  labyrinth,  a  tmtcr-rotil'iiniitg  cavity,  by  means  of  a  bony  parti- 
tion, viz.,  the  inner  wall  of  the  middle  car  already  described, 
in  which  is  the  oval  window,  into  which  the  foot-plate  of  the 
stirrup  tits,  lletice,  these  two  important  cavities  have  one  wall 
in  common  through  wliich,  by  means  of  the  foot-plate  of  the 
stirrup,  the  movements  of  the  chain  of  little  bones  are  com- 
municated to  the  fluid  of  the  internal  ear  and  to  the  thread-like 
ends  of  the  nerve  of  hearing  suspended  in  it. 

In  order  to  understand  the  general  features  of  the  internal 
ear,  let  us  still  retain  the  simile  of  the  barrel.  In  this  instance 
the  inner  half  of  the  barrel  must  be  regardcfl  as  made  entirely 
of  bone,  as  tilled  with  water,  and  conmiiinicating  at  no  point 
with  the  atmosfihcre,  but  in  direct  communication  with  the 
arachnoid  space  by  means  of  the  aqueducts  of  the  vestibule  and 
cochlea. 

Since  the  walls  of  the  internal  ear  are  nnide  of  bone,  there  can 
be  no  giving  on  their  part  to  the  pressure  of  the  fluid  of  the 
labyrinth  produced  by  the  movements  of  the  stapes.  In  order 
that  these  movements  may  go  on,  tliere  is  found  at  the  extremity 
of  one  of  the  passages  of  the  internal  ear,  viz.,  the  cochlea,  the 
round  window,  over  which  is  stretched  a  membrane  which 
yields  slightly  to  the  pressure  brought  about  in  the  labyrinth  by 
the  movements  of  the  stapes. 

On  the  front  of  this  inner  cavity  representing  the  internal  ear, 
is  a  spiral  tube,  with  two  and  a  half  turns.  Being  wound 
around  like  a  snail-shell,  it  long  ago  received  the  name  of 
Ciifh/tyi, 

On  the  back  of  this  inner  cavity  are  found  five  openings 
communicating  with  three  semicircular  tubes.  "We  would 
naturally  look  for  six  openings  into  the  ends  of  tliree  semicir- 
cular tubes,  but  tuily  tivc  are  found  in  this  instance,  as  two  ends 
of  two  of  tlic  semicircular  tubes,  viz.,  the  superior  and  pos- 
terior semicircular  canals,  join  together  and  have  a  common 
opening  into  the  internal  ear  or  labyrinth  at  that  part  of  it  called 
the  vestibuU. 
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On  the  tar-head  of  this  inner  barrel-half,  we  find  the  nerve  of 
hearing  pushing  its  way  into  the  labyrinth,  through  a  sieve-like 
spot.  After  forcing  its  way  into  the  cavity  of  the  internal  ear 
through  this  sieve-like  spot  in  the  inner  bony  wall  of  the  internal 
ear,  at  the  fundus  of  the  internal  auditory  canal,  the  auditory 
divides  into  two  main  branches,  one  of  which,  the  cochlear 
ch,  is  distribntcd  to  the  cochlea,  and  the  other,  the  vesti- 
Valar  branch,  is  giveti  to  the  sacculi  and  to  the  nnipullse  of  the 
Mmicircuiur  canals. 
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DISEASES  AND  TREATMENT. 


SECTION  I. 
EXAMINATION  OF  PATIENTS. 


CHAPTER    I. 


INSTRUMENTS  AND  METHODS  tJF  TUEIIJ  EMPLOYMENT. 


The  light  employed  in  exaiuininj;'  tlie  ear  is  usually  rcilected 
into  the  auditory  ranal  hv  moans  of  mirrors,  to  he  described 
later.  But  the  ear  may  he  examined  by  direct  rays  of  light  in 
such  a  way  as  to  give  considerable  aid  in  some  instances.  If 
daylight  is  to  be  reflected  into  the  ear,  the  light  coming  from 
tlie  north  will  be  found  to  he  the  most  eHicient.  If,  however, 
examination  hy  direct  rays  of  sunlight  is  desired,  the  ear  must 
be  so  situated  that  the  sun's  rays  may  fall  directly  upon  it.  If 
artiticial  light  is  used,  that  of  an  Argand  ga8-l>urner  will  be 
found  the  hriglitest.  In  the  examination  of  patients  seated 
beside  a  talde,  the  height  of  the  flame,  above  the  floor,  should 
be  at  least  4  feet  3  inches,  or  from  6  to  0  inches  above  th« 
patient's  vertex.  The  flame  of  a  petroleum-burning  student- 
lump  is  also  very  good,  but  if  neither  of  these  can  l)e  com- 
manded, a  candle  wdl  render  good  service,  espei-iall  v  at  the  bed- 
side, for  it  is  much  easier  to  move  the  light  in  e.vamining  a 
patient  in  bed  than  it  is  to  adjust  the  head  of  the  sufferer. 

Eiatnlniitiiin  of  t/ie  E<ir  hi/  means  of  Polnrized  IJght. — This 
mode  of  examining  tlie  ear  has  been  attempted  by  Itrs.  Ilagen 
and  Stimniel,'  and  they  were  able  thus  to  effect  the  entire  dis- 
appearance of  the  posterior-superior  quaih-ant  of  the  drum-head, 
and  a  consecjuent  revelation  of  the  King  process  of  the  incus  and 
portions  of  the  stirru]>,  <Ulier  jiortions  of  the  niembrana  tym- 
pani  appeared  much  thinner,  and  it  was  possible  to  determine 
tlie  presence  of  adhesions  and  pseuflo-ligamcnts  in  the  tympanic 
cavitv.  By  using  this  nunle  of  examination,  all  opacities  of  the 
inem"brana  tympani,  such  as  calcareous  spots,  ecchymoses,  and 

"  See  Report  on  Progress  of  Otology,  b,v  C.  J.  Blake,  1876. 


fSTRUMENTM 


>DS  OI 


fr.    161 


tlio  likf,  apjicar  more  distinctly  defined,  and  tlio  liloodvessels  of 
the  manubriiil  plexus  were  nioi'c  clearly  visible.  Transpareut 
spots  seemed  to  disappear  cntirel}'.  From  what  has  been  done 
already  with  this  mode  of  iihimination  of  the  car,  it  wonld 
seem  that  it  could  be  rendered  of  the  greatest  aid  iu  diagnosis, 
if  its  application  be  not  too  complicated. 

Itistrioiienfs  for  Examining  the  Ear. — The  instruments  used  in 
examining  the  ear  should  be  jis  simple  as  possible.  The  first 
demand  is  for  a  concave  mirror  with  a  focal  distance  of  from 
four  to  si.x  inches,  according  to  the  eye  of  the  examiner.  That 
form  known  as  von  Troeltsch's  car-mirror  is  most  widely  used, 
and  is  the  best,     (Fig  49.) 

The  Forehead  Ear-mirror. — Equally  as  important  as  the  hand 
ear-mirror  is  the  forehead  ear-mirror.  It  consists  in  the  attach- 
ment of  the  same  kind  of  a  mirror  as  the  former  iirmly  to  a 
forehead  band  of  inelastic  silk.     There   are   many  forms   ot 

Fig.  50, 
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attachment,  but  a  ball-and-socket  joint,  which  can  be  tightened 
or  loosened  as  required,  in  which  the  bull  of  the  joint  is  close  to 
the  periphery  of  the  mirror,  and  in  which  tlie  joint  lies  in  the 
centre  of  the  band,  is  the  liest,  because,  with  the  mirror  thus 
brought  so  near  the  point  of  fixation,  tlie  greatest  firmness  is  ob- 
tained. It  is  not  necessary — in  fact,  it  is  best  not — to  endeavor 
to  look  through  the  hole  in  the  centre  of  the  mirror  when  on 
the  forehead,  but  to  look  under  it  or  to  one  side  of  it.     In  every 
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,  ini<tance  the  mirror  must  first  be  adjusted  witli  the  hand,  so  as 
to  throw  the  light  to  the  best  advantage  into  the  speculum  and 
eaasl.  Then  the  operator  can  keep  up  the  illumination  of  the 
wr  by  holding  the  mirror  in  the  aesired  position,  by  his  head, 
whii«  hiB  two  hands  remain  free.  The  manner  of  its  use  can 
lie  m;ch  ]>y  consulting  Fig.  50. 

Olo»roj>es,  or  A  ural  Spcci'l". — The  next  want  will  be  a  nest  of 
Mjieeula  or  ear-ltinin/ls.  There  are  numerous  forms  found  in  the 
ini»tninient-makers'  shops,  under  the  names  of  Kramer,  Toynbee 
Wilde,  (Jriiber,  Politzcr,  and  others.     While  all  are  good,  pre- 
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fercnce  shouUl  be  given  to  Ignaz  Gruber's  specula,  because  a 
transverse  section  of  their  calibre  at  right  angles  to  the  long 
axis,  most  closely  rcscnililes  a  similar  section  of  the  auditory 
canal,  i.  e.,  it  is  slightly  nvoid  in  shape.  The  great  object  in 
using  a  s|)ccuhim  or  uunil  tiumcl,  is  simply  to  hold  the  tragus 
away  front  the  iitciUus,  and  to  push  away  tlie  stitl"  hairs  about 
the  opening  kA'  the  exteninf  auditory  canal.  In  some  cases, 
niodeiiitc  dilatation  of  the  cartilaginous  canal  may  be  effected, 
but  uMuiilly,  ail  endeavors  at  dilatation  of  the  external  auditory 
meatus  lire  worse  than  useless — thci/  (irc painful  and  viJurio"S. 

I>r.  K.  1>.  Spear,  of  Boston,  has  devised  a  form  of  aural 
speculum  to  l>o  used  during  operations.  It  is  retained  by  the 
olasticitv  of  the  cartilaginous  meatus.  The  speculum  may  be 
said  to  t»e  l;!  mm.  long,  7  mm.  wide  at  its  inner  end,  and  10  cm. 
wide  at  the  nioutli.  A  section  of  its  calibre  is  oval  in  shape, 
like  that  of  the  auditory  caiuil.  Its  chief  peculiarity  and  advan- 
'  tagc  consists  in  the  fact  that  the  anterior  wall  of  the  speculum 
is  continued  mitward  IS  nmi.  beyond  the  mouth,  its  outer 
edge,  or  lip,  being  aliout  18  mm.  wide.  This  broad  lip  is  in- 
teitded  to  rest  against  the  tragus,  liolding  the  latter  away.  The 
pressure  of  the  elastic  tragus  against  it  aids  in  retaining  the  in- 
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strument  in  th^'  meatus,  a  great  consideration  in  operating  on 
the  ear. 

All  tbrmB  of  specula  or  ear-funnels  are  nuule  of  metal  or  of 
hard  rubber.  Both  kinds  possess  peculiar  advantagos  as  well  as 
disadvantages.  The  first  are  less  brittle  than  rubber,  but  they 
re  colder  in  winter-time,  and  sometimes  are  ol>iectcd  to  by  the 
patient.  On  the  other  !iand,  the  hard-rubber  ear-funnels,  while 
being  more  agreeable  in  feeling  to  the  jiatieiit,  are  extremely 
brittle.  In  some  instances,  ear-funnels  have  been  made  of  glass. 
This  kind  would  be  as  little  likely  as  any  to  be  aflected  by  the 
arious  caustics  sumetinies  used  in  the  treatment  of  aural  dis- 
se.s.  But  when  .■^uch  suiistauces  are  applied  carefully  to  the 
r,  no  speculum  will  suffer,  for  tlie  latter  need  not  be  touched 
by  the  mediciiial  snbstaiice.  In  any  event,  the  metallic  specula 
will  be  more  easily  attacked  by  acids,  nitrate  of  silver,  and  tlie 
like,  than  the  liard-rubber  variety.  In  no  case  w\]\  it  be  ticces- 
f-ary  to  oil  the  funnel  before  it  is  inserted  into  the  meatus,  for 
if  it  require  greasing  to  make  its  way  into  the  canal,  then  tiie 
instrument  is  either  too  large  for  the  ear,  or  the  auditory  canal 
is  too  swollen  to  permit  an  ejcamination  by  means  of  the  ear- 
funnel. 

Fi;;.  r,2. 


If  magnifying  is  desired,  it  can  lie  neatly  and  cheaply  niiiained 
ijy  the  emplojnnent  of  Bonnafont's  otoscope.  The  specula  are 
adjustable,  thus  permittinjj  the  ready  use  of  various  sizes ;  these 
and  the  case  are  made  of  nurd  rubber.  There  is  a  nuignifying 
eye-piece,  and  a  perforated  mirror  for  reflecting  light  into  the 
au<litorv  canal. 

^1  Sicgfe's  Pneitmalic  Otusropc. — Dv.  .Siegle,  oi  Stuttgart,  some 
^^nmcngo,  invented  a  most  valuable  instrument,  whicli  is  known 
I^Hn  (iermany  as  Siegle's  pneumatic  ear-funnel.  It  consists  in  a 
^^piard  rubber,  round  speculum,  like  I'olitzer's,  to  which  is 
attaciied  an  air-tight  chaudtcr  3  cm.  in  diameter.  The  upper 
.or  outer  wall  of  this  chamber  is  glazed,  antl  forms  an  atigle  of 
)"  with  the  plane  of  the  inner  wall.  On  the  longer  side  of  the 
lamber  there  is  an  opening  witli  a  perforated  knob,  to  which 
attached  a  [liece  of  rubber  tubing  about  a  fnot  in  length, 
iliding  in  a  mouth-piece  for  the  surgeon.  This  cbamlier  is 
lade  to  screw  oH'  and  on  ear-funnels  of  diflcrent  diameters. 
V\i(n\  all  the  parts  are  fully  adjusted,  the  surgeon  has  an  air- 
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tiglit  spefuluiii  with  :i  glass  oiul,  through  wliifh  he  cun  examine 
the  movements  the  drum-head  makes  during  condensation  anil 
rarefaction  of  the  air,  broueljt  about  liy  his  own  mouth  through 
the  rubber  tubing  at  the  side  of  the  instrument.  Tiiis  is  really 
the  only  means  the  surgeon  has  of  fully  determining  the  tnobility 
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of  the  dnini-head,  though  both  ^'alsalvu'.^  and  Poiitzer's  methods 
of  inflation,  if  earried  out  while  the  surgeon's  eye  is  fixed  on 
tlie  drum-lu-ad,  will  give  him  some  idea  of  the  extent  the  mem- 
brane ean  move.  I'ut  when  the  Eustaeliian  tube  is  impervious, 
Siegle's  instrument  is  the  only  means  of  determining  the  mobility 
of  the  part.1  or  of  the  whole  of  the  inenibrana  tymjumi.  Dr.  Cior- 
ham  Hacon,  of  New  York, has  improved  this  instrument  by  adapt- 
ing to  the  air-chamber,  G ruber's  speeida  in  place  of  round  ones,' 

Kromrrn  E'lr-sprriilxDi. — Tliere  is  sold  in  the  shop.s  an  instru- 
ment under  the  name  of  FCraiiier's  ear-speculum.  Its  inventor. 
Dr.  Kramer,  of  Berlin,  designed  it  for  use  only  in  the  direct 
rays  of  sunlight.  This,  of  course,  renilei*s  it  an  iisstrument  of 
very  liiiiiled  usel'ulness  respecting  the  ear.  As  it  is  a  bivalvidar 
instrument,  and  ilesigned,  tlu'refoi-e,  for  dilatation,  it  will  slip 
from  the  meatus  as  soon  as  the  handles  of  the  instrument  are 
brought  together,  or  else  great  pain  will  be  caused  by  its  use. 
It  is  an  admirable  aid,  however,  in  anterior  rhinoscopy. 
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Dlnkc's  Opcrtithiij  Otosriipt'. — Dr.  Clftrcnce  J.  Bliike's  oi)t'ratirig 
otoscope  is  intended  to  overcome  the  disadvantaijes  of  tlie  nsnal 
monoonlar  exaniinatiipu  of  tlie  ear.  "It  consists  of  a  liard- 
rubber  speculiun  (I'olitzor's")  of  the  largest  size,  fitted  with  u 
metallic  rim,  to  which  is  attached  a  revolving  prism  and  an 
arm,  bearing  at  its  outer  end  a  lens  of  about  an  incli  focus; 
this  arm  is  movable,  but  suffieientlv  firm  to  remuiii  fi.xed  at  any 
angle  at  whieli  it  is  placed.  The  prism  is  just  within  the  focal 
distance  of  the  lens,  and  its  incident  face  is  armed  with  a  small 
metal  shield,  having  an  opening  in  the  centre  corres[)niiding  in 
it*  short  diameter  to  the  diameter  of  the  pencil  of  light  fulling 
upon  it  from  the  lens.  The  advantage  of  the  prism  over  a 
mirror  or  other  retlecting  surface  is,  that  we  have  almost  total 
retlection.  and  but  little  of  the  light  concentrated  upon  the 
prism  by  the  lens  is  lost. 

"In  operating,  an  assistant  is  retpiired  to  draw  the  auricle 
upward  and  backward,  and  keep  the  speculum  in  position,  with 
the  futmel  of  light  upon  the  opening  in  the  shield  of  the  prism. 
It  is  not  claimed  for  the  instrument  that  it  at  all  supersedes  the 
liead-mirmr  of  von  Trueltsch,  but  it  is  ccrtaiidy  of  great  advan- 
tage in  the  more  complicated  njierations,  when  a  steady  and 
uniform  illtimitiation  is  indispensable.  *The  instrument,  as  a 
whole,  weighs  only  about  one  hundred  and  twenty  grains,  and 
ean  be  made  much  lighter;  so  that  when  otice  firmly  inserted 
in  the  meatus,  it  remains  in  position,  and  there  is  no  neceseity 
for  holiling  it  nor  fear  of  its  slipping  out  of  jtlace  during  the 
operation."' 

Dr.  ¥,.  De  Rossi,'  Professor  in  the  University  of  Tioine,  claims 
to  have  invented  a  binocular  otoscope.  It  is  simple  and  inex- 
pensive, differing  very  slightly  from  the  original  form  of  Uelm- 
holtz's  ophthalmoscope.  It  is  so  arranged  on  a  forehead-band 
as  to  allow  the  use  ul'  both  hands,  but  the  distance  of  the  eye 
from  the  mentbrann  tym|»ani,  thirty  centimetres,  necessary  to 
obtain  a  binocular  view,  renders  the  instrument  of  no  very 
great  practical  utility. 

Voltolini'  has  devised  a  pneumatic  aural  speculum,  which  is 
ft  compound  of  Siegle's  pneumatic  speculum  and  Brunton's 
speculum.  With  this  he  proposes  to  investigate  the  middle 
ear,  after  cutting  away  tlie  posterior  segment  of  the  memlirana 
tympani  an<l  turning  it  forward  over  the  hammer.  lie  thus 
nbtains  n  more  perfect  view  of  the  fenestraa  of  the  labyrinth 
and  of  tlie  stapes.  He  also  proposes  to  o]ierate  with  this  specu- 
lara  in  sU'i,  by  introducing  a  knife  througli  a  .slit  in  the  funnel- 
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portion  of  the  speeulum.     llo  reports  one  case  of  tenotomy 
tiie  tensor  tynipaiii  [tt-rfornied  successfully  by  its  aid.     The  ir 
stninient  is  not  all  the  inventor  claims  it  to  be,  and  therefore  ' 


be 


d 


lable  adiii 


the  di 


jnostic 
surgical  moans  of  otology. 

The  middle-ear  mirror  of  Blake'  is  the  modification  of  the 
laryngoscope  and  rhinoscope,  applied  to  the  exploration  of  the 
tympanum  with  reflected  light.  The  mirrors  are  of  thi'ee  sizes, 
as  represented  in  the  wood-cut,  and  are  of  poli.shed  metal.    The 

mirrors  are  made  so  as  to  be 
tle.\ible  at  the  junction  with  the 
shaft,  aiul  are  thus  adjustable  at 
any  angle  best  suited  for  examin- 
ing the  walls  and  the  roof  of  the 
tympanic  cavity.  By  placing  the 
shaft  in  a  tencttonie  hatuHe  of 
Webcr-Liel,  tlie  mirror  can  be 
rotated  as  desired,  by  moving  the 
thumli-piece  on  the  ivory  handle. 
Un<ler  thorough  illunnnation 
of  the  auditory  canal,  these  mir- 
rors can  be  carried  into  the  tym- 
panic cavity  if  the  membraua 
tyrapaui  he  destroyed,  and  by 
careful  manipulation  the  condi- 
tion of  the  cavity  may  be  studied. 
They  are  specially  adapted  to  the 
search  for,  and  examination  of 
small  ]>olypoid  growths  on  the 
roof  of  the  cavity. 


Blakf.'s  Middli-kar  Mirror. 


Position  (if  PotietiCs  Body  nm 
Mend. — As  by  far  the  most  usual 
wav  of  examining  the  ear  is  by 
reflected  light,  I  shall  suppose,  in 
what  "follows,  that  reference  is 
made  entirely  to  that  mode.  The 
patient  should  sit  with  tlie  ear  turned  from  the  source  of  light. 
He  may  lean  back  or  sit  high  an<l  straight  in  the  chair,  but  the 
axis  of  his  body  should  not  be  inclined  either  to  the  right  or 
left.  His  head  should  be  iuelified  somewhat  towards  the 
shoulder  opposite  to  the  ear  to  be  examined.  It  is  important 
for  the  c<mifort  of  tlie  examiner  that  the  body  of  the  patient 
should  not  be  inclined  away  from  him,  for  if  it  be,  tlieu  a  greaj 
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strain  must  come  on  the  back  of  the  surgeon  in  his  endeavor  to 
reach  after  the  ear. 

Positi'in  of  Surgeon. — The  surgeon  standing  beside  the  patient, 
in  front  of  the  ear  to  he  looked  into,  should  grasp  tlie  auricle  at 
its  upper  and  posterior  margin,  gently  betweeu  the  index  and 
middle  finger  of  his  left  hand,  and  pull  the  auricle  a  little  up- 
ward and  backward.  This  is  always  to  he  done  by  the  left,  hand, 
no  matter  wliich  ear  is  examined.  This  leaves  the  right  hand 
free  to  hold  the  mirror.  The  patient  should  be  placed,  and  the 
Burgeon  should  stand  so  that  the  light  may  fall  on  the  mirror 
towards  the  surgeon's  right  side,  or  directly  from  in  front — 
never  from  the  left  in  the  above  position  of  patient  and  examiner. 
These  rules  of  position  of  litcht,  jjatient.  and  pliysician  are 
especially  important  when  artiticial  and  reflected  light  is  used. 

Insertion  of  Erir-spei-ulum. — With  the  auricle  grasped  as  directed 
above,  between  index  and  nuddle  finger  of  the  left  hand,  the 
speculum  or  ear-funnel  may  be  gently  inserted  in  a  direction 
slightly  downward,  inwartf,  and  forward,  or  in  general  terms 
towards  the  jiatient'e  nose,  by  the  other  hand,  and  then  grasi)ed 
by  tljc  thundj  and  index  of  the  left  hand.  Or  it  may  be  inserted 
by  the  thumb  and  index  of  tlie  left  hand  at  the  same  moment 
tlie  index  and  middle  fingers  gra.sp  the  superior  posterior  margin 
of  tlie  auricle.  In  the  latter  instaiice  a  very  gentle  and  slight 
rotation   will   be  all   that   is  sutheient   to  place  the  ear-funnel 

Eroperly.     Tiie  speculum  being  now  in  the  meatus,  light  is  to 
e  reflected  into  it  from  the  mirror. 

The  first  point  to  be  decided  upon,  in  making  an  examination 
of  the  ear,  is  whether  the  auditory  canal  is  entirely  free  from 
obstruction  or  not.  If  it  is,  then  the  eye  of  the  observer  should, 
after  ascertaining  the  stiite  of  the  wall  of  the  canal,  seek  the 
piembrana  tytnpani.  The  chief  obstacle  in  such  a  seardi  is 
usually  the  niisdirecfcion  of  the  axis  of  the  funnel.  This,  instead 
of  being  made  to  correspond  with  the  axis  of  the  auditory  canal, 
is  directed  most  usually,  by  the  unskilled,  so  as  to  fall  on  the 
sides  of  the  canal  or  only  partially  on  the  drum-head.  Hence  it 
is  not  at  all- uncommon  to  hear  a  diagnosis  made  for  the  riiem- 
brana  tympani,  which  is  based  entirely  on  a  view  of  the  coudi- 
tioii  of  the  skin  lining  the  auditory  canal. 

What  should  be  seen  at  the  fundus  of  the  canal  is  described 
on  p.  47,  yet  it  will  be  a  long  time  before  the  eye  can  accommo- 
date itself  to  the  conditions  of  illuniination  in  the  external  ear, 
BO  as  to  interpret  fully  what  it  sees.  The  experienced  eye  is  able 
to  resolve  into  depressions,  elevations,  curves,  etc,  that  which 
ia  projected  entirely  in  the  same  plane  by  the  beginner. 
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Rcniocal  of  Ohstacks  lo  <i  Viae  of  the  Mcnihrtimt  Ti/wpuin. — It 
re<juires  hut  a  8niall  object,  a  tew  stiff  hairs,  or  a  flake  of  cerumen 
or  of  epithelium,  to  obstruct  the  view  of  tiie  druni-head.  All 
such  obstacles  arc  most  easily  retnoved  by  a  few  syringefuls  of 
warm  water;  this,  however,  will  render  the  drum-head  a  little 
macerated,  and  hence  deprive  it  of  whatever  lustre  it  ma}-  have 
had.  This  must  be  borne  in  mind  in  looking  at  the  drum-head 
afler  warm  water  has  iieen  syringed  ujion  it.  Therefore,  when 
it  is  especially  desirable  that  the  amount  of  natural  lustre  in  a 
given  c'-ise  should  be  estimated,  an  obstructive  substance  might 
better  be  gently  and  most  carefully  lifted  or  wiped  out  of  the 
canal.  The  former  is  most  readily  accomplished  l>y  the  delicate 
forceps  shown  in   Kig.  ")(!,  while  the  canal  is  tlioroughly  illumi- 
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nated  by  the  forehead-mirror  (Fig.  .'iO,  p.  1)!1).  If  the  obstruc- 
tion to  vision  can  be  wi]>ed  or  swabbed  out,  the  cotton-holder, 
witii  its  little  wad  of  cotton  at  the  roughened  end,  will  enable 
one  to  do  this.  • 


The  Oitfon-holder. — This  is  a  most  useful  instrument,  both  for 
cleansing  the  ear  and  conveying  medications  to  diseased  surfaces 
in  the  organ.  The  shaft  is  made  tlexilde  for  an  in<'b  or  two,  as 
indicated  in  the  wood-cut,  and  rougliened  at  the  lip.  At  the 
latter  point,  a  small  tutt  of  absorbent  cotton  may  be  coiled,  and 
then  used,  as  already  indicated,  for  cleansing,  and  for  treating 
the  ear.  When  the  cotton  is  to  be  removed,  it  sheniUl  be  twistea 
off  in  a  direction  opposite  to  that  in  which  it  was  wound  about 
the  end,  and  not  submitted  to  a  flame,  as  has  been  done,  greatly 
to  the  detriment  of  the  instrument. 

During  all  these  procedures  for  removing  small  obstructions 
to  a  good  view  of  tlie  drum-head,  the  canal  is  supposed  to  he 
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most  carefully  illuminated  by  liglit  reflecterl  from  the  forehead- 
mirror,  and  the  operations  performed  liy  a  skilled  hand. 

If  the  methods  sujjgested  .slionld  he  inadeiiiiate  to  remove 
olistacles  in  the  auditory  canal,  recourse  may  i)e  hud  to  syringing. 
The  s^Tinge  should  be  carefully 
cboseu;  one  that  holds  two  fluid- 
ounces  will  be  large  enouLrh, 
though  Iiotli  larger  and  smaller 
ones  may  be  used.  The  syringe 
should  work  perfectly,  being 
neither  too  loose  nor  too  tight  in 
the  piston.  A  good  ear-syringe 
is  like  that  shown  in  the  wood- 
cut (Fig.  58).  It  holds  two  fluid- 
ounces,  is  made  of  fine  brass 
throughout,  excepting  at  its  nuz- 
zle, where  it  is  of  hard  rubl>er. 
A  nozzle  of  such  material  is  at 
once  less  cold  to  the  ear,  and  less 
easily  corro<led  by  the  various 
fluids  syringed  into  and  out  ot 
the  ear;  its  shape,  frirtbernioi'e, 
renders  it  less  likely  to  wound 
the  meatus  should  the  instrument 
slip  or  be  jiressed  too  tinnly 
against  the  skin  of  the  canal.  To 
prevent  slipping  of  the  instru- 
ment, the  two  rings  at  the  to{i  of 
the  barrel  will  be  found  of  great 
efficiency.  But  brass  syringes  of 
this  kind  are  expensive  in  this 
country,  and  being  .seldom  called 
for  by  jdiysicians,  nor  ordered  for 
their  patients,  are  rarely  foninl 
ready  made  in  the  shops.  Tliere 
is,  liowever,  an  excellent  syringe 
for  aural  purposes  always  at  hand 
in  the  hard-rublier.  male  syringe, 
No.  2,  This  is  not  only  verj- 
good,  but  reasonable  in  price,  so 
that  any  patient,  even  tiie  ma- 
jority of  those  seen  in  the  in- 
firmary, can  buy  it.   At  this  point 

it  may  be  said,  nnhesitatingly,  that  all  forms  of  syringes  sold  in 
the  drug  stores  and  elsewhere,  under  the  high-sounding  name  of 
"ear-syringes,"  are  unifnrndy  <lear  and  as  unilbrndy  worthless. 

There  is  one  specially  l>ad  form  of  syringe  sold   under  the 
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name  of  ear-syringe.  It  is  made  of  hard  rnbl>er;  the  chief,  if 
nut  rlie  only  tlanger  in  this  instrument,  lies  in  its  slender  point 
ahont  :i  half-inch  in  length,  in  whieh  the  otherwise  harmless 
conical  nozzle  is  made  to  terminate.  Tliis  point,  the  patient  is 
told  hy  the  igrn^rant  venilor,  to  insert  into  his  auditor}'  canal. 
This  done,  the  slightest  turn,  either  of  the  head  or  of  the  handle, 
will  drive  the  point  against  the  sensitive  canal  and  wound  it. 
[Such  a  syringe,  with  its  elongated  tip,  could,  in  the  shallow 
meatus  of  a  cfiild,  intch  (Did  <jii'< illy  hijiire  the  mcwliraiui  lympnil. 

The  ear-douche  of  Dr.  ('.  Fayette  Taylor  has  been  recom- 
metide<l  hy  l)r.  Uoosa,'  and  that  of  Keynder,  of  New  York,  by 
Dr.  A.  IT.  Buck.^  Keynder's  douche  is  considered  especially 
serviceable  in  treating  children,  because  of  the  guards' at  the 
nozzle,  to  pre%'ent  introducing  it  too  far  into  the  auditory  canal. 
Dr.  Samuel  Sexton,'' of  Xew  York,  has  recommended  a  "soft- 
rubber  aural  syringe,"  as  an  instrument  which  may  be  safely 
placed  in  the  hands  of  patients,  where  it  is  advisable  to  allow 
them  to  employ  a  syringe  tliemselves.  It  is  of  Dutch  manu- 
facture, atid  in  thi.s  country  may  be  obtained  of  Ford,  CaswelJ 
&  Hazard,  in  New  York. 

Basin  and  Towfl. — In  syringing  the  car  a  towel  should  be  laid 
over  the  shoulder,  and  lirought^ui^  as  high  as,  and  turned  in 
over,  tiie  collar  of  the  luitient, 

The  basin  or  cup  for  holding  the  water  and  catching  the 
return  current  from  the  ear  may  lie  of  various  kinds  and  patterns. 


An  nrdinarv  kind  is  made  of  tin,  the  tirtor  of  which  is  kidney* 
shapeil.     (Fig-  59.)    Such  abaain  fits  very  closely  under  the  ea 
against  the  neck.     But  tin  soon  rusts  and  becomes  useless, 
the  basin  be  made  of  a  more  duruble  meta!  it  becomes  morei 

'  .Vniericim  Ot'ilogicnl  Socict}',  1881,  p.  .511. 
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costly,  but  no  more  easily  kept  clean.  A  tiiiger-howl  of  glass  or 
china  is  very  good,  because  cleiiii,  cheap,  iuid  al\va3'.s  at  hand. 
A  very  simple,  cheap,  durable,  and  clean  bnvvl  may  always  lie 
had  by  converting  what  is  known  in  the  china-stores  as  a  bird's 
bath-tub,  into  a  cup  tor  liolding  water  during  syringing  the  ear. 
This  little  utensil  has  an  oval  bottom,  the  long  diameter  of 
which  is  12  cm.;  the  short  diameter  8  cm.  The  sides  are  '>  cm. 
high,  and  form  an  angle  of  about  05°  with  the  base  of  the  bowl. 
A  cone-shaped  basin  like  that  suggested  by  Dr.  F.  M,  Wilson,' 
of  Bridgeport,  Conn.,  is  very  useful  if  made  of  glass,  and  is  not 
more  than  a  foot  long  and  six  or  eight  inches  w-ide. 

Syri)igit>(j  the  Riv. — In  syringing  the  ear,  cold  water  must 
never  be  used.  Let  the  water  used  for  syringing  be  pleasantly 
warm;  some  patients*  prefer  it  much  warmer  tlian  others.  Pro- 
vided with  a  svringe  as  described,  as  well  as  with  a  receptacle 
for  holding  and  catching  tlie  watei',  let  the  surgeon  grasp  the 
auricle  between  the  thumb  and  foretinger  of  the  left  hand  and 
null  it  gently  upward  and  backward.  With  the  auricle  thus 
neUl,  let  the  syringe  be  emptied  slowly  but  tirmly  into  the  audi- 
(tory.meatus.  Point  the  syringe  downward  and  forward  toward 
the  patient's  nose.  The  current  fmm  the  syringe  sh<Mdd  be 
thrown  along  the  upjier  \\i4]|  of  the  auditory  canal,  thus  per- 
mitting the  return  current  to  take  place  along  the  floor  of  the 
canal. 

In  some  cases  considerable  force  may  be  used  in  throwing  the 
current  of  water  into  the  canal,  as,  for  example,  when  it  is 
desired  to  remove  a  foreiL'n  liody  from  the  fundus  of  the  canal 
or  when  tlie  canal  is  blocked  uji  M'ith  a  !ai-gc  and  adlterent  wa.\- 
plug.  I  have  found  it  decidedly  advantageous  to  give  to  the 
syringe  a  gentle  spiral  motion  as  the  current  of  water  is  going 
into  the  meatus.  This  impulse  conveyed  to  the  water  will 
thoroughly  wash  otf  all  adherent  matters  from  the  wall  of  the 
auditory  canal. 

Extiiiihiotion  of  the  N<n-es  and  Fauces,  ThiMif,  and  Eusla>-hian 
Tube. — The  inspection  of  the  nares,  fauces,  and  throat,  and  the 
examination  of  the  state  of  the  EustJichian  tube  by  means  of  the 
Eustachian  catheter,  form  a  most  important  part  of  a  complete 
aural  examination.  This  is  specially  true  of  the  more  clironic 
forms  of  ear-disease,  for  to  the  parts  iianied  tlie  chief  treatiiieiit 
must  be  directed.  The  iu8pecti<ni  of  the  nares  nuiy  be  made 
either  from  behind  or  in  front;  if  in  the  former  way,  /,  e.,  by 
posterior  rhinoscoj)y,  the  ordinary  laryngeal  mirror  mav  be 
used,  and   the  light  either  of  the   briglitest  day  or  of  a  large 

'  Archive!  of  Otology,  1880,  p.  204. 
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uPirand  Irinier  tiiav  be  thrown  on  the  laryngeal  mirror  l»v  means 
of  reflection  from  a  large  forehead-mirror. 

This  is  at  once  eoinenicnt,  inexpensive,  and  amply  sufficient. 
If  a  more  elaborate  mode  is  desired,  recourse  ma}-  be  had  to  the 

verv  elegant  Tobr)ld-ap]>aratus. 
*''g- 00,  'phe    former   method,    how-_ 

'^  ever,  by  means  of  the  largftB 

forehead-mirrorand  the  argand 
burlier,  i.s  viistl}'  preferable  for 
the  ordiiiar\-  examination  of 
^pt  paticnt.s.  It  is  the  means  used 
ITj  in  the  large  clinics  of  Vienna,™ 
\J  aiul  the  student,  as  well  as  the" 
-•y*  practitioner,  with  the  forehead- 
mirror  once  jilaced  upon  his 
bead,  may  ]iass  from  one  (nitient 
to  another  without  the  trouble 
and  inconvenience  which  would 
attend  transporting  a  cumber- 
some ap]iaratu8.  All  tliat  is 
needed  is  an  argam.l  burner  or- 
a  bright  tlatne  of  any  kind,  un- 
less bright  daylight  is  chosen. 
I  would  say,  however,  that  in  using  the  laryngoscopic  mirrors, 
a  liright  artificial  light  in  a  darkened  room  is  hy  tjir  the  best. 
Bright  daylight  is  too  diffuse,  illuminating  other  ]iarts,  and 
therefore  not  bi'inging  into  bold  relief  the  parts  specially  under 
examination.  Direct  sun-rays,  on  the  other  haiul,  are  too 
powcrfid  when  collected  and  thrown  by  the  mirror  into  the  ear 
or  throat.  It  is  a  very  easy  matter  to  burn  the  parts  thus 
illuminated  by  concentrated  sun-rays. 


ToBVLV'g  APPARATU8. 


I 


I 
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Forehead  and  Hand  Ijnriffige'd  Mirrors. — The  forehead-mirror 
which  is  to  be  used  in  the  above-named  examination  is  101  cm. 
in  diameter,  and  has  a  focal  distance  of  about  30  cm.  There  is 
a  small  transparent  spot  at  the  centre,  the  glass  Vieing  left 
uusilvered  at  that  point.  Tlie  metallic  back  which  holies  the 
mirror  is  bored  at  tlie  centre  bo  as  to  correspond  with  the  central 
bare  spot  in  tlie  mirror.  It  is  entirely  unnecessary  for  jiurposes 
of  inspection  that  the  glass  should  he  pcrtbrated  at  this  point. 
Such  a  [lerforation  adds  nothing  to  the  optical  value  of  the 
mirror,  but,  as  it  endangers  the  glass,  adds  greatly  to  the  cost. 
All  the  Vienna  reflectors  are  now  made  unperforated,  but  ■ 
unsilvered  at  the  centre.     The  reflector  should  be  provided  at  a 


I 


point  on  the  circtimference  with  a  small 
an  adjustable  socket  on  the  plate  of  the 
eye  of  the  examiner  may  look  through 


ball  which  fits  into 
foreliea<l-band.  The 
the   opening   in    the 
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mirror,  in  whi^h  case  it  is  of  course  directly  in  the  focal  line,  or 
the  mirror  may  be  so  placed  as  to  permit  tho  suri^'con  to  look 
either  under  or  to  one  side  of  it  and  yet 
gain  good  iliuininution. 

Tiie  surgeon  should  provide  himself 
with  four  sizes  of  tiiryngeal  mirrors,  "two 
of  each  size  entering  into  his  set.  One 
set  should  lie  marke<l  and  kept  for  ex- 
amining specific  or  suspectedly  specific 
cases,  thus  removing  all  danger  of  con- 
tagion from  his  more  fortunate  patients. 
No.  1  should  he  l.JO  cm.  in  diameter; 
No8,  2,  3,  and  4,  res[ieetively  1.75,  2,  and 
2.50  cm.  in  diameter.  These  should  be 
tixeil  at  an  angle  of  40^^to  a  slender  hut 
perfectly  .^titi'  shaft  1"2  cm.  lutig,  which  is 
made  to  slide  into  a  handle  10  cm.  long, 
made  of  wood,  hone,  hard  rubher,  etc., 
bored  its  entire  length.  Into  this  hol- 
lowed handle  tlie  shaft  of  tlie  mirror  may  FonEBBAn-MiuHOK, 
he  slipited  and  clamiicd  at  any  point  ]jy  a 

stiiatl  lateral  screw.  The  shaft  supporting  these  mirrors  may  be 
bent  u]uni  itself  at  a  very  obtuse  angle,  in  order  to  aid  in  a  better 
inyiectiou  of  the  posterior  luires  in  numy  instances. 

Thus  provided  with  the  three  factors  of  examination,  a  bright 
flame,  a  forehcad-reHector,  and  a  laryngeal  mirror,  let  the 
surgeon  place  the  jiatient  on  a  chair  witli  his  back  to  the  light, 
so  tliat  the  latter  siiall  come  over  the  left  shoubier  of  the  jiatient. 
In  this  jiosition  the  ligiit  will  cunie  towanls  the  surgeon's  right 
side,  and  somewhat  from  above  if  the  lamp  used  is  of  ordinary 
height.  If  the  larynx  is  to  he  looked  at,  the  patient's  head  may 
be  tlirown  very  slightly  backward,  his  moutli  being  open.  Tlic 
tongue  nuiy  be  de] tressed  eitlier  hy  the  surgeon  or  by  the  patient. 
In  many  cases  all  that  is  necessary  in  order  to  get  the  tongue 
out  of  the  way  is  to  liavc  its  tip  sui/.cd  between  the  index  linger 
and  tile  thumb  of  the  patient's  right  hand  ami  drawn  outward. 
To  render  it  less  likely  to  slip  from  liis  grasp,  the  tip  shonlii 
be  held  i)etween  a  fold  of  the  edge  of  a  towel  or  napkin.  Tlie 
laryngeal  mirror  should  then  be  helil  for  a  moment  with  its 
glass  surface,  not  its  metallic  back,  over  the  flame  in  order  to 
prevent  the  condensation  of  tlic  breatli  on  its  surface.  By  hold- 
mg  the  glass  surface  over  the  ihinic,  not  only  is  the  mirror 
heated  more  quickly,  but  its  silvered  surface  is  thus  kept  from 
melting,  for  less  heat  is  acquired  in  this  way  than  if  the  mirror 
were  heated  by  subjecting  its  back  to  the  flame.  This  rule 
holds  good  for  all  cases  in  whicii  the  laryngeal  mirror  is  to  he 
used,  whetlier  for  laryngoscopy  or  rhinoscopy. 
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In  viewing  the  larynx  the  niirror  shoulil  he  iiiti'oiluecd  with 
the  shaft  on  either  siilo  of  tiie  patient's  nioutli,  rather  than  in 
the  median  Hne.  Then,  while  the  patient  phonates  the  vowel 
sound  '"/,  a  view  may  he  gained  of  tlie  image  of  the  larjngcal 
ojiening,  in  the  small  mirror  held  over  the  glottis.  For  all  fur- 
ther explanation  of  laryngoscopy,  the  reader  is  referred  to  works 
on  that  suhject. 

Rhiiioscnpji  and  Rhinoscnplc  Examinalion  of  the  Month  af  the 
Enstwhiaii  Ttilie, — Rhiuosenpy,  tlioiigh  by  no  means  iTidispensalile 
to  the  aurist,  hecomes  of  far  more  value  than  laryngoscopy,  on 
account  of  the  view  he  may  gain  of  the  fauctal  end  o)*  the 
Eustachian  tuhc  by  the  rhinoscopic  method.  The  instrnnionls 
employed  are  similar  to  those  described  above,  hut  tlie  method  of 
introducing  the  mirror  is  somewhat  different.  The  jiatient'e 
head  sliould  not  be  thrown  backward ;  it  must  lie  uprigiit  or  in 
some  cases  perhaps  a  little  thrown  forward.  In  rhinoscopy  the 
tongue  may  be  depressed  by  the  examiner,  but  never  by  the 
patient.  Here  the  mirror  must  usually  play  the  i)art  of  the 
tongue  depressor,  though  the  latter  may  often  be  used  with 
advantage.  With  tlic  patient's  mouth  wide  open  and  his  tongue 
IjMUg  ])erfectly  naturally  within  the  limits  of  the  teeth,  let  him 
try  to  breathe  through  the  nose.  Then,  with  the  shaft  of  the 
mirror  lying  in  the  median  line  of  the  tongue,  pass  the  former 
slowly  toward  the  velum  and  behind  it,  pressing  the  tongue 
down  as  Mrmly  as  the  patient  will  [lermit.  Usually,  all  endeavors 
at  getting  a  view  of  the  posterior  nares  and  vicinity  fail  most 
signally  at  first.  This  of  course  is  due  to  the  involuntary 
rising  of  tlie  tongue  and  the  eonseiiuent  instability  of  the  mirror, 
to  udiich  must  be  added  the  lilurring  of  the  mirror  by  the 
touching  of  its  surface  by  the  uvuhi. 

After  a  few  visits  or  even  after  repeated  trials  iii  some  cases  at 
the  iirst  visit,  the  tongue  is  more  easily  depressed,  the  patient 
gets  more  used  to  feeling  the  mirror  in  liis  fauces,  and  then  a 
view  may  be  gained  of  tlie  jiosterior  nares  and  the  faucial 
exti'cniity  of  the  Eostachian  tube. 

There  are,  however,  individuals  in  whom  the  velum  is  phiced 
so  near  the  posterior  wall  of  the  pharynx  as  to  preclude  any 
rhinoscopic  examination.  The  surgeon  soon  learns  to  recognize 
these,  and  is  wise  in  making  no  attempts  at  examining  ttiem 
with  the  rhinoscope. 

Eustachian  Catheters. — The  ocular  examination  of  the  Eusta- 
chian tube  ceases  with  the  rhinoscopic  view  of  the  faucial 
extremity;  beyond  that  point  the  examination  becomes  entirely 
aural,  bv  means  of  the  Euatachiiin  catheter  and  the  auscultation- 
tube.     'The  Eustachian  catheter  consists  of  a  tube  of  metal  or 
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hiinl  rulihcr,  curved  at  the  beak  as  seen  in  Fig.  (i"2.  The  conical 
ImuiJIe  must  be  made  so  as  to  pcrn)it  tlie  end  of  the  air-ba^  to 
fit  accurately  iuto  it,  and  the  ring  upon  the  handle  shoulcT  be 
firmly  attaclte<l  to  each  instrument  in  the  s»inie  plane  with  the 
circle  of  which  the  curved  beak  is  an  arc.  By  observing  the 
position  of  the  rintj-indicator,  one  can  always  know  the  precise 
position  of  the  beak  of  the  catheter.  Another  ini[)ortant,  though 
perhaps  fortuitous,  use  of  this  ring  is  to  hold  a  ticket  witli  the 
name  of  the  patient  using  tiie  catheter.  Every  uuriat  should 
have  a  large  number  of  all  sizes  of  these  catheters,  so  that  each 
[tatient  may  have  one  to  himself,  and  thus  escape  the  danger  of 
contagion.  Instead  of  the  ticket,  each  patient  may  have  a  long 
an<l  slender  paper  box  in  which  the  catheter  may  be  kejit;  but 
the  ini[)(>rtance  of  isolation  of  patients  in  this  particular  cannot 
be  too  strongly  urged. 

Not  only  has  secondary  syphilis  been  communicated  by  using 
the  same  catheter  for  all  patients,"  but  catarrh,  not  dependent 
ujion  such  a  specific  poison,  may  also  be  thus  connnunicated. 

Luca'-  suggests  a  bulbous  widening  at  the  i<ro.\imal  end  of  the 
catheter,  which  may  be  opened  by  unscrewing,  and  into  which 
disinfecting  cottou-wool  may  be  placed. 

Since  it  will  be  necessary  to  have  catheters  of  ditierent  sizes, 
the  diameter  should  vary  from  1  to  3  mm.,  the  size  with  a  tliameter 
of  2  mm.  being  the  one  most  used,  as  it  is  best 
Fig.  03.         adajited   to   intrntbictiim   into  nostrils  of   average 
width.     Tlie  lianl-rubbcr  catheter  has  the  ailvan- 
tage  of  lightness  an<l  cheapness,  and  of  not  beitig 
easily  corroded.     Its  chea]>ness  renders  it  easier  for 
the  aurist  to  supply  himself  with  a  number  of  such 
instruments  of  all  diameters.     On  the  other  liand, 
a  virgin  silver  catheter  is  ver}-  tlexible,  and  any 
need  to  change  the  curve  of  the  beak  is  thus  easily 
met  in  one  instrument.     But    to  have   dozens  of 
such  instruments   becomes  expensive  for  the  sur- 
geon, though   of  course  incuml<ent  upon   him  if 
each   patient   is  to  have  his   own    instrument.      I 
Bo!i.iaf«!it"s      have   lately  been   using  small   catheters  (Fig.  64, 
NosB-cLAMP.      natural  size)  with  groat  success  in  both  adults  and 
cbiblren. 
The  catheter  may  be  held  in  position  in  the  nostril  by  means 
of  Bonnafont's  nose-clanip. 

Dr.  Samuel  Sexton'  has  devised  a  flexible  rubber  Eustachian 
catheter,  firm  enough  to  be  very  useful  without  a  stylet. 
This  instrument  may  be  somewhat  larger  in  diameter  than  those 


'  A  niitorifnis  i>t'ciirrpnee  in  Paris,  by  which  «  number  of  pe<^ple  were  inoculntrd. 

'  Archiv  f.  Ohrcnheilkuiide,  Kd.  xii.  S.  132. 

'  Tmnsactions  cjf  the  American  Otologics!  .Society,  1H83. 
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ordinarily  used,  for  on  lieiiig  intro- 
<liift'(l  throujfb  tlie  nasal  iiassages 
it  adapts  itself  to  the  walls,  readily 
collapsing  when  meeting  with  ob- 
stacles. It  hit8  proven  itself  of 
great  value,  in  the  author's  luinds, 
Ml  cases  of  deviations  of  the  se(itum 
and  in  hypertrophy  of  the  tiirtii- 
nated  bones.  Two  sizes  are  rec- 
ommended by  the  inventor,  one 
being  5  mm.,  the  otVier  7  mm.  in 
diameter.  The  thickness  of  the 
rubber  is  one  millimetre.  The 
catheter  is  eleven  and  a  half  centi- 
metres in  length.  Its  beak  has  the 
ordinary  cJrve  of  other  Eustaeliian 
catheters.  Into  the  proximal  end, 
a  vulcanite  caiiula  is  made  to  go, 
ujion  which  is  placed  n  button  on 
tlie  plane  of  the  curve  of  the  beak, 
as  an  iudicatur  of  the  position  of 
the  beak  when  in  the  nasopharynx. 
The  pro.ximal  end  of  the  caiiiila 
fits  accurately  into  a  special  mount 
on  the  intlat  ion-bag.  The  author 
uses  this  catheter  just  as  he  would 
any  other  catheter,  with  an  ordi- 
nary inflation-bag,  without  the 
special  l>ag  and  tubing  recom- 
mended by  the  inventor. 

The  Aiis<iiUati<>n-tuhc.  —  This  in- 
strument is  the  highly  important 
adjuvant  of  the  Eustachian  cathe- 
ter; in  fact,  in  so  far  a.s  the  latter 
is  of  aid  in  an  objective  examina- 
tion, it  owes  that  power  to  the  aus- 
cnltation-tube.  The  latter  consists 
of  a  yard  of  rubber  tubing,  S  turn. 
in  its  outside  diameter.  Black 
rubber  tuliing  is  preferable,  being 
more  lasting  arid  less  sulphurous 
in  odor  than  tlie  ordinary  <lomestic 
white  rubber  tubing.  Upon  one 
end  of  tliis  tube  there  should  be 
«  white  bone  end-piece  ma<le  to  Ht 
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the  *»urgeoirp  own  ear;  at  the  nther  end  there  should  ho 
end-piece,  for  the  patient's  meatus.  In  using  the  iiuscultation- 
tube,  one  end  sliould  re8t  snugly  in  the  rueatus  of  the  ear  cathe- 
terized,  while  the  other  end  must  rest  etiually  well,  though  not 
too  tightly,  in  the  examiner's  car. 

Let  it  he  supposed,  for  example,  that  the  patient's  left  ear  is 
to  he  eatheterized,  and  that  the  auscultationtuhe  is  also  to  he 
used.  Let  the  examiner  plaee  his  end  of  the  auscultation-tube 
in  his  lelV  ear,  bring  the  tube  loosely  arouml  hehind  his 

Fig.  65. 


Ai'scOLTATloN-Timi. — Black  end  for  pittlent't,  white  for  inrgeon'*,  e«r. 

and  over  his  right  shoulder,  placing  the  other  end  of  the  tube  in 
the  patient's  left  ear.  If  tlie  tube  he  thus  snp]iorted,  it  is  less 
in  the  way  of  the  surgeon,  and  lees  likely  to  fail  either  out  of 
Lis  or  the  patient's  ear.  ^k 

The  method  usually  given  in  most  works  on  aural  surgery,  i|H 
to  allow  one  end  to  rest,  for  instance,  in  the  patient's  left  ear, 
while  the  other  end  is  resting  in  the  surgeon's  right  ear.    In  such  a 
case,  not  only  will  the  tube  hang  down  between  the  patient  and 
surgeon  and  he  in  the  way,  but  the  mere  weight  of  the  ausculta^j 
tion-tube  when  thus  suspended  is  sufficient  to  drag  it  out  of  place 


The  Air-biiq  nr  Hand-lxdloon. — The  general  appearance  of  tt^ 
hand-halloon  is  given  further  on,  in  the  figure  of  I'olitzer's  ap- 
paratus.   The  use  of  this  bag  is  to  force  air  through  the  catheter    , 
into  the  Eustachian  tube  and  tympanic  cavity.     It  is  of   thCM 

f greatest  importance  that  the  end-piece  at  the  point  of  the  balloon*^ 
ike  hag,  the  so-called  "mount,"  should  fit  accurately  into  the 
catheter,  and,  like  it,  be  of  liard  rubber,  Fig.  (>2,  D.  This  hand 
air-hag  is  of  the  greatest  imjiortance  and  usefulness,  for  witii  it 
not  only  air,  but  medicated  solutions,  first  placed  in  the  catheter 
hv-  a  pipette,  may  be  forced  through  the  catheter  and  into  the 
Eustachian  tube.  It  is  very  uncommon  that  more  impelling 
force  is  needed  in  catheterization  of  the  Eustachian  tube  than 
can  be  exerted  by  means  of  the  hand  iis  it  squeezes  the  air  from 
this  bag.     Zaufai'  suggests  placing  a  capsule  for  holding  a  disin- 

'  Arch.  f.  Ohrcnh.,  Bd.  xvii.  S.  1. 
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fectant  in  contiectioti  with  tin-  air-bajf.  During  the  expulsion  of 
the  air  from  the  hag,  great  care  .siionlii  he  taken  not  to  force  the 
axis  of  tlie  hag  out  of  line  with  that  of  the  eatheter,  for,  if  this 
should  occur,  either  hy  an  upwarrl  or  downward  movement  of 
the  hand  and  wrist,  the  catheter  if  of  hard  ruhber  will  be  very 
apt  to  break,  if  of  silver,  to  bend.  In  compressing  the  air-bag, 
no  tnotion  slionld  occur,  exi'e|it  in  the  fingers  of  the  right  hand 
or  the  hand  employed  in  conipresfting  the  l)ag.  A  little  practice 
will  enable  the  ftperator  to  make  oidy  such  a  motion  with  the 
fingers,  though  at  first  there  is  an  almost  involuntary  tendency 
to  flex  the  hand  laterally  on  the  wrist  towards  the  ulna,  at  the 
same  moment  the  fingers  are  made  to  squeeze  the  liag.  The 
bag  must  be  removed  from  the  catheter  after  each  inflation,  in 
order  to  renew  the  air  in  it.  Any  other  form  of  inflation 
whereby  this  removal  is  obviated,  tends  to  draw  fluids  from  the 
nares  into  the  catheter. 

Catheterizfitioii  uf  the  Eiistachlnn  Tube. — Provided  with  the  three 
instruments  described  in  the  preceding  pages,  viz..  a  catheter, 
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IiisKnTioN  or  TUB  EisTAcniAK  CATneTKn. 


an  auscnltation-tube,  and  a  hand  air-bag,  the  surgeon  may  en- 
deavor to  catheterize  the  Eustachiaii  tube,/.  ff.,he  may  endeavor 
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to  ]tliu't.*  the  lionk  of  the  EuetacLiati  catlieter  in  the  tiiuciaf  ent 
of  thi'  Eiistachiuti  tuhe,  so  as  to  enable  liiin  to  force  air  into  the 
hitl<'i-,  and  if  that  be  patulous,  the  air  may  pass  into  the  tym- 
piuiit:  cavity. 

Ill  catheterizing  the  Eustachian  tube,  the  patient  may  sit  or 
stand  at  the  surgeon's  option  ;  as  a  rule,  it  will  be  more  desirable 
for  the  patient  to  sit,  since  it  is  more  comfortalile  for  him.  and 
will  hence  bettor  enable  him  to  hold  still.  Let  the  patient,  then, 
sit  down  with  the  hips  well   back  in   the  chair,  and  his  spinal 


Fig.  07 


Ixxmi  ViKw  or  THE  Kiciit  Halt  or  thi  IlKAn:  AxTHRoi-uSTcnion  Skctio!!.  (Uruber.i 
.—o.  Superior  turblnxted  btinv.  m.  Middle  turbioRte*)  b»D«.  «.  Inferior  turbinatetil  bone. 
H,  Ru»eomiiller'»  fo«<A,  bounded  in  fri'Ut  hy  Ibe  CArtiUgtDous  lip  nf  the  tube;  in  front  of 
the  Utter  i»  the  phftryogekl  opening  of  th«  Eiut«ehi*n  lube,  in  wbirb  the  catheter  k  i> 
piMed. 

column  and  head  ei-oit.  The  latter  may  be  placed  against  the 
wall  or  the  back  of  the  chair,  should  the  latter  come  above  the 
patient's  head.  Then,  witli  the  auscultatitm-tube  adjusted  as 
described,  the  surgeon  should  place  the  fore  and  middle  fingers 
of  his  lert  hand  on  the  luilicnt's  forehead  a  little  ai)ove  the  root 
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of  tlie  tiosc,  and  with  his  tluimb  he  should  liO  up  the  tip  of 

hohJ  it  up   until  the   irathetei' 


IS 


well 


the  patient's  nose  and 
inserted. 

With  the  tip  of  the  patient's  nose  held  up  as  just  described, 
let  the  surireon  gras[i  the  catheter  as  he  would  a  petdiolder, 
betwt-en  tiie  thunih  and  t<>relinL''t'r  of  the  riijht  hand,  lioldinof 
bis  iiand  down  about  as  low  as  the  patienfs  chin,  towards  whieu 
the  pahn  of  the  catheter-hand  should  be  turned.  Now  insert 
the  beak  of  the  catheter  into  the  nostril  corresponding  to  the 
car  to  be  catheterized,  and  with  a  compound  upward  and  forward 
motion  carry  the  instrument  along  the  tloor  of  the  nose  until 
tlie  beak  readies  the  nasopharynx  and  at  last  touches  the  pos- 
terior pharyngeal  wall.  The  ring  at  the  proximal  end  (d'  the 
catlieter,  which  tlic  surgeon  keeps  always  in  sight,  should  point 
directly  downward  upon  tlie  arrival  of  the  beak  of  the  catheter 
in  the  nasopharynx. 

With  the  catheter's  distal  end  at  the  jiosterior  pharyngeal 
wall,  the  beak  may  be  turned  outward  toward  the  ear  to  1)6 
catheterized.  B^'  this  motion  the  beak  will  slip  into  the  fossa 
of  Rosenmiiller.  The  mistake  is  usually  made  at  this  point,  in 
sun[>osing  the  catheter's  beak  rests  in  the  mouth  of  the  Eusta- 
chian tube,  and  unsuccessful  attem[)ts  at  inflatlDU  may  be  maile. 
But  in  order  to  place  the  beak  in  the  mouth  of  the  tube,  the 
tbliowing  inaniiMilatiou  becomes  necessary.  After  the  lieak  of 
tlie  catheter  has  been  turned  into  the  fossa  of  Rosenmiiller,  draw 
the  catheter  forward,  letting  the  beak  slip  over  the  posterior  lip 
of  the  Eustachian  tube,  and  as  soon  as  this  is  done  turn  the 
catheter  so  that  the  ring-indicator  will  point  toAvards  the  ear 
catheterized.  at  an  angle  of  4')°:  sit  the  moment  this  movement 
is  nnide  with  the  catheter,  its  beak  sli|>s  into  the  faucial  ex- 
trenuty  of  the  Eustachian  tube.  Of  course,  this  is  easily  said, 
less  easily  done;  but  with  a  little  practice  the  touch  is  soon 
educated,  and  the  Eustachian  catheter  can  be  inserted  into  the 
mouth  of  the  tube  with  great  ease. 

Fixation  of  the  Euslarhian  Oitheter. — After  the  catheter  has 
beeti  thus  put  in  place,  let  the  thumb  and  foretinger  of  the  left 
hand  grasp  the  instrunient  close  to  the  nose,  while  the  remaining 
three  iSngers  are  braced  above  the  root  of  the  patient's  nose,  at 
the  point  formerly  occupied  by  the  middle  and  index  tiugors, 
during  the  elevation  of  the  ti|i  of  the  nose  by  the  left  tliumb, 
and  the  insertion  of  the  catheter  by  the  rigltt  liatnl. 

With  tiie  catheter  thus  fixed  in  |iosition.anii  the  auscultation- 
tube  })assing  from  the  patient's  ear  to  the  ear  of  the  examiner, 
the  latter  may  grasp  the  hand  air-bag  and  make  inflations  into 
the  tube  ami  tympanum.  If  the  Eustachian  tube  is  pervious, 
air  will  be  heanl  to  cuter  it  with  more  or  less  force.     As  a  rule,  * 
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1\\\>  or  throo  intlations  with  tiie  contents  of  tlit;  air-bag  will  ho 
«wtR\"i»'iit,  I'otli  ill  t'oive  uimI  in  number,  to  pruperly  and  safely 
wntilnto  the  middle  ear.  When  considerable  stimulation  is 
t|\Mti«iMlfd  by  the  atonic  condition  of  the  muscles  and  mucous 
!  |iu-Hil>ranc,  luinicrous  inflations,  even  as  many  as  a  dozen,  may 
h\<  made  with  entire  safety.  In  using  the  Eustachian  catheter, 
tlie  ('Illy  danger  is  from  emjihysenia;  but  this  can  never  occur 
unless  the  mucous  membrane  lias  been  abraded  by  the  unskilful 
introduction  of  the  catheter.     Even  should  such  abrasion  occur, 


Fig.  CK 


Fixation  or  tbb  ErsricaiAs  Catbetcr  is  rasmo.i,  rakrAKAToiT  to  iirpLATion. 


ompliysema  might  not  be  produced  unless  very  powerful  infla- 
tions were  to  follow.  The  two  fatal  cases  which  occurred, 
during  inflation,  in  the  practice  of  a  %vell-known  London  quack, 
were  caused,  probably,  by  the  use  of  a  powerful  air-pump;  but 
air-pumps  are  no  longer  used,  or  at  least  very  rarely,  by  respon- 
sible men.  There  is  certainly  no  record  of  a  case  of  death  from 
emphysema  resulting  from  gentle  inflation  made  by  the  hainl 
air-bag. 

Where  death  has  occurred  from  emphysenm  of  the  pharyn.K 
And  the  parts  about  the  larynx,  the  fatal  result  has;  most  prob- 
ably been  brought  about  just  as  it  is  in  ivilema  of  the  glottis. 
The  treatment,  therefore,  should  have  been  the  ssame  and  just  as 
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the  f' 


nrriier  as  in  tlie  latter  maladv,  L  f.,  tree  sctirifica- 


tioii  of  the  ptiffc'(!-up  parts  in  orrler  to  permit  the  air  to  escape 
From  the  cellular  tissue  beneath  the  mucous  membrane.  As  the 
Eu8taehian  catheter  is  in  constant  use  all  over  the  world,  and 
as  the  only  cases  of  death  which  were  ever  8U9pecte<l  of  being 
caused  by  its  use  occurred  at  the  hands  of  a  quack,  tlie  latter, 
and  not  the  instrument,  should  i>e  held  accDUiitable  for  the  un- 
fortunate result. 

Death  in  eases  of  empiiyseniu  jiroduccd  in  the  above  way 
might  be  due  to  pneumothorax.  Voltolini  proved  this  to  be 
the  cause  of  death  in  a  dog,  into  the  naso-pharyngeal  region  of 
which  he  first  introduced  a  i-atheter,  then  a  wire,  by  \vhich  he 
wounded  the  mucous  membrane  of  the  ])art.s  near  the  opening 
of  the  P]ustachian  tube.  By  a  powerful  introduction  of  air  he 
produced  sudden  death,  and  a  ]>ost-mortem  e.xamination  of  the 
animal  showed  that  air  liad  entered  the  pleural  sac  and  produced 
collapse  of  the  lungs.  There  was  no  emphysema  of  tlie  vocal 
cords  nor  of  the  larynx. 

0/htr  Methofh  of  Qif/icl<ri:a/i')H. — iTosef  Gruber  reeommemls  a 
somewhat  different  method  ironi  the  foregoing.  Thus,  after  the 
catheter  has  been  introduced  through  the  nose  and  has  reached 
tlie  hinder  wail  of  the  pharynx,  let  the  instrument  be  drawn 
straight  outward  until  its  curved  beak  lies  against  tlic  soft  jialate. 
Then  push  the  catheter  a  short  distance  (from  half  an  inch  to  au 
inch)  inward,  and  turn  tiie  beak  outward  towards  the  ear.  It 
will  be  found  tliat,  as  a  rule,  the  beak  will  slip  into  the  mouth 
of  the  Kustachiau  tube.  A  somewhat  less  complicated  method 
is  that  known  as  Lowenberg's.  In  this  method  the  catheter 
is  introduced  in  tlie  usual  way  through  the  nose  until  it  reaches 
the  posterior  wall  of  the  pharynx.  Then  let  it  be  turned  inward 
and  ilrawn  forward  until  the  curve  of  its  beak  touches  the 
septum  narium.  If  now  with  a  tlownvvard  turn  the  point  of  the 
catheter  be  made  to  describe  a  semicircle,  the  beak  will  usually 
slip  into  the  mouth  of  the  ?]u8tachian  tube.  All  of  the  al)0ve 
ettorts  at  insertion  of  the  [lointof  the  catheter  into  the  mouth  of 
the  ICustachian  tube,  as  well  as  inflation,  may  be  greatly  helped 
by  an  act  nf  swallowing  on  the  part  of  the  patient  at  the  precise 
moment  the  instrument  is  to  be  inserted  into  the  mouth  of  the 
tube,  or  .just  as  the  air-bag  is  emptied  through  the  catheter. 

Pvlilsi'r's  Air-boi/  mill  Methtxl  of  Infidtion  <if  the  Eust'ichiiin  Tiihe 
ami   Ti/inpfinic  C<irily.  —  Dr.    Adam   I'olitxer   has   given    to  the 

trofession  a  most  valuable  means  of  inflating  the  nasopharynx, 
lustachian  tubes,  and  tym{)ana.  The  instrument  bears  his 
name,  being  known  as  Politzer's  air-bag,  and  the  method  of  its 
cniploymont  is  known  as  Politzer's  method  of  inflation.     The 
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•iisists  chiefly  of  an  ordinary  air-bag  sucli  as  is  used 
_      r  through  the  Eustachian  catheter.     Instead  of  the 
i  tiji  of  the  oruinary  hand  air-bag,  the  instrument  devised 
litier  is  supp*lied  with  a  somewhat  bulbous  tip,  to  whicli  is 
iche«i  a  piecv  of  black  rubber  tube  8  cm.  long,  which  forma 
the  pliable  connection  between  the  air- 
bag   and    the    nose-piece.      The    latter 
iiiece  is  made  of  hard  rubber,  and  varies 
rom  3  to  4  mm.   in   diameter.     It   is 
curved  slightly  at  the  Vieak  and  resem- 
bles at  this  point  a  coarse  Eustachian 
catheter.    In  fact,  one  may  extemporize 
a  Politzer's  apparatus  by  attaching  an 
ordinary  hard-rul)ber   catheter   to   the 
hand  air-ljag.     But  in  this  case  the  dis- 
advantage  is   in   the    stiffness    of   the 
catheter  and  its  great  liability  to  snap 
in  half. 

Politzer's  method  of  inflation  depends 
upon  the  jihysiological  tact  that,  at  the 
moment  of  swallowing,  the  velum  palati' 
rises  and  thereby  draws  the  anterior 
wall  of  the  Eustachian  tube  from  the 
posterior.  At  this  moment  the  faucial 
extremity  of  the  tube  is  so  patulous 
that  air  forced  through  the  nares.  not 
being  able  to  pass  downward  into  the 
fauces  and  mouth,  because  the  velum 
palati  prevents  it,  will  by  following  the 
course  of  least  resistance  pass  into 
the  tube  and  usually  into  the  tympana. 
In  order  to  accomplish  this  result  at 
the  desired  moment,  the  patient  is  in- 
structed to  take  a  sip  of  water  and 
retain  it  in  his  mouth  until  told  to 
.\ni.r  the  water  has  been  thus  taken,  let  the  surgeon 
pim'o  lln'  curved  nosc-jueco  into  either  nostril  and  compress  the 
!i«i»lill  In  fl'onl  of  till'  ni»se-picce.  The  usual  error  is  made  in 
(nliij(  to  comjtroojt  the  ala  of  the  nostril  down  upon  the  nose- 
\\{\my  TId"  l»  very  painful  to  the  patient,  is  apt  to  make  him 
JmiiiP,  i»nd  tli"i»  the  surgeon  is  defeated.  The  index  tiuger 
mIhm'I'I  iHiiipiVM  the  otiier  mvtril  so  that  no  air  from  the  bag 

»|„ill  , t|u>  oulvvuril  through  the  nose.     The  point  of  the  nose- 

,,i  o  itliiiMid  be  diivctod  outwanl  against  the  ala,  rather  than 
l,,„„nl  tii(.d(i«l  the  bonv  septum.  If  the  latter  is  done,  and  it 
„  n.lh  \»  the  uvl»t«ko  of  beginners,  the  eoptum  will  be  painfully 


INm«<iiit«  \i«  "*«  r\>»  In- 
H««i»i>   'W    Mmiih.«    Ka«,— 
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pressed  if  not  woumiucl,  and  bleeding  IVom  tlif  miso  may  lie  the 
very  uiidcsirahlo  I'esult. 

In  using  tliis  method  of"  i?iflation  one  ear  of  the  patient  may 
be  connected  by  tiie  aiiscultatton-tubc  to  the  ear  of  the  Burgeon; 
but  this  is  In-  no  means  necessary,  since,  as  a  rule,  wlivn  the 
metlioti  is  properly  carried  out,  a  peculiar  resistance  or  recoil 
ensues  in  the  intlatiou-bag,  which  the  surgeon  soon  learns  to 
recognize. 

By  the  very  nature  of  the  physiological  i)rocc8s  calle<l  to  aid 
ill  Politzer's  method  of  iurtation,  both  eai-s  are  likely  to  be  in- 
flateil  at  the  same  time.  The  fact  that  one  ear  eanm^t  he  isolated 
at  will  during  this  mode  of  inflation  should  be  liorne  in  inind. 
If  for  any  reason  such  isolation  on  the  part  of  either  ear  should 
be  demanded,  the  surgeon  must  resort  to  the  catheter.  The 
force  of  the  Politzer  inflation,  however,  can  in  any  case  be 
augmented  on  either  side  by  pressing  the  finger  tirmlv  into  the 
canal  of  the  ear  opposite  to  the  one  it  is  specially  desired  to 
ventilate.  By  some,  it  is  supposed  that  this  latter  ninditication 
is  aided  by  holding  the  head  over  towards  the  shoidder  opposite 
to  the  ear  which  is  to  receive  the  greater  amount  of  inflation. 
As  in  such  a  position  the  ear  on  the  upturned  side  is  highest,  it 
is  to  be  suppose<l  that  the  air  may  take  its  course  more  readily 
toward  that  ear  than  the  one  turned  downward  and  lirndy 
stopped  by  the  finger.  Instead  of  swallowing  water  to  insure 
the  elevation  of  the  palate,  the    surgeon    may   command   the 

Eatient  to  say  "hick"  or  "hack"'  (Gruher),  or  "a  a"  (Lucje),  or 
e,  the  patient,  may-  simply  pult"  out  bis  cheeks  with  closed  lips 
(E.  E.  Holt):  thus  forcing  the  root  and  dorsum  of  the  tongue 
against  the  velum,  or  the  patient  may  puff  air  from  bis  lips,  as 
suggested  by  J.  O.  Tausley.  The  latter  method,  however,  is 
not  an  agreeable  one  for  the  operator,  standing,  as  he  does,  in 
front  of  the  patient.  In  very  young  or  unreasonable  children 
who  cannot  or  will  not  swallow,  but  cry,  Politzer's  method  is 
invaluable,  for,  as  he  taught  long  ago,  the  more  the  child  cries 
the  more  firmly  does  it  lifl  uji  the  velum  palati  and  f"avor  the 
surgeon's  attempts  at  inflation  of  the  tympana. 
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CHAl'TEK  II, 


SOUND,  HEAUINU,  AND  TESTS  uF  THE  LATTER. 

Sound  is  motion  inipartetl  to  the  auditory  nerve  by  undala- 
tions  in  the  air.  A  sliock  from  a  vthnitiiig  body,  conveyed  to 
the  air  inime(!iatc!y  ^^urruutiding  it,  is  projiagated  by  a  wave  of 
undnlation,  not  of  |>rogre.S8io»,  to  other  jiarticles  of  air.  This 
wavt  of  sound  at  last  roaches  the  niemhninii  tympani,  and  trans- 
mits itself,  by  the  aid  of  the  latter  and  the  ossicles  of  hearing, 
to  the  tluid  of  the  labyrinth  an<l  to  the  nerve  of  hearing. 

Hearing  is  the  perception  of  such  sonoi'ims  undulations  of  the 
air.  It  implies  a  free  access  of  air  to  the  drum-head,  a  perfect 
oscillation  to  and  fro  of  the  chain  of  ossicle?;,  uninipc<led  move- 
ment of  the  stapes  in  ancl  out  of  the  oval  window,  and  a  normal 
percijdent  organ  in  the  labyrinth.  If  any  of  these  requirements 
is  wanting,  the  hearing  will  be  defective,  the  degree  varying 
from  hardness  of  hearing  ti>  total  deafness.  The  %ibration8  in 
the  air  may  be  periodic  or  irregular,  >.  (.,  they  may  lie  of  equal 
length  ami  duration,  or  they  may  be  unequal  and  crowded  upon 
one  another  in  the  greatest  confusion.  The  former  would  pro- 
duce musical  sounds  or  tones,  and  the  latter  noises.  ■ 

Ivtaislly,  Pitch,  and  Qunlib). — Frequent  allusion  is  made  in 
acoustics  to  the  intensity,  pitch,  ancf  quality  of  sounds.  The 
first  depends  on  the  breadth  or  amplitude  of  the  vibration. 
When  a  wire  is  first  set  in  vilvrati<ui,  the  extent  of  the  excursion 
it  makes,  backward  and  forward  between  its  fixed  ends,  is  visibly 
much  wider  tban  it  is  as  it  gradually  ceases  to  vibrate.  During 
these  wide  excursions  the  sound  is  strongest,  but  it  grows 
weaker  as  tlie  vibrations  become  luiri'ower.  It  must,  however, 
be  kept  in  mind  that  oidy  the  width,  not  the  number  of  vil)ra- 
tions,  has  diminished,  and  therefore  the  pitch  of  the  note 
remains  the  same,  though  weaker. 

Pitch  depends  simply  upon  tlie  number  of  vibrations  emanat- 
ing from  a  sounding  body  in  a  .second,  thus  a  liigli  pitch  means 
numerous  vibrations  in  a  second,  low  pitch  impUes  but  few. 

Quality  or  Cl<mq-(int. — The  quality  of  a  sound,  also  called  its 
clang-tint  or  timore,  depends  upon  the  peculiar  kind  of  vibra- 
tions and  the  manner  of  their  occurrence.     The  difference  be- 
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tween  one  musical  quality  and  luiothtT  depends  entirely  on  tiie 
presence  aiul  the  strength  of  the  piirtial  or  over-tones. 

Partial  <ir  Over-tones. — If  a  wire  be  stretched  between  two 
points,  it  can  be  made  to  vibrate  as  a  whole,  or  it  can  be  made  to 
divide  itself  into  a  nnnibcr  of  equal  parts.  The  note  emitted 
by  the  wire  when  vil)rating  as  a  whole  is  called  its  fundamental 
note.  The  notes  represented  by  the  vibrating  subdivisions  of 
the  wire  are  termed  its  partial,  secondary,  or  over-tones.  All 
vibrating  bodies  or  instruments,  therefore,  give  out,  besides 
their  fundamental  notes,  their  over-tones,  or  harmonics,  as  they 
are  also  termed,  and  it  is  the  general  admixture  of  these,  with 
their  varyinc  number  and  strength,  which  goes  to  form  the 
(juality  peculiar  to  a  given  sound.  This  is  called  timbre  by  the 
Frencli,  and  Klangfai'be  (clang-tint)  by  the  (Termans. 

Sijstetii  of  Indicating  Musical  Notes  ly  Letters. — In  otology, 
frequent  reference  is  made  to  musical  notes.  This  is  genersilly 
done  by  citing  the  letter  used  by  the  Germans  to  designate  a 
particular  note.  This  is  a  system  whereby  the  position  of  a  note 
in  the  scale,  and  hence  the  number  of  its  vibrations  in  a  second, 
is  very  easily  shown.  It  is  accoiiiplished  Ity  using  different  let- 
ters for  the  notes  in  an  octave,  and  flitferent  kindt?  of  type,  or 
adding  coefficient  numerals  to  the  same  type,  to  indicate  the 
octave  to  which  the  notes  belong.  As  it  is  of  the  greatest  im- 
portance that  the  reader  should  know  at  a  glance  tlie  relative 
position  in  the  musical  scale  of  the  fiotes  thus  cited,  in  the  ex- 
amination fd'the  ear  and  in  reconling  the  beariuir,  the  following 
table,  as  found  in  ITelmholtz's  celebrated  work,'  is  here  given. 


C,-H,  •    C-H 


c-h       c'-h'    c"-h"    c"'-h"'    c"-h" 


c. 

83 

m 

1.32 

2(S4 

528 

I05« 

2112 

1). 

37.125 

74.25 

148.5 

297 

594 

1188 

287« 

E. 

41.25 

82.6 

Ifio 

3ao 

liBO 

1320 

2640 

F. 

44 

88 

I7« 

852 

704 

1408 

281  r, 

(;. 

40.5 

Sl!> 

Ui8 

R9fi 

792 

1584 

SltlS 

A. 

65 

110 

220 

440 

880 

1700 

35211 

11. 

(11.S7-5 

12.375 

247.5 

4115 

990 

1980 

39i!0 

The  IcttiTs  nt  the  top  of  the  column  iiulii'nte  the  luite  mid  the  octave  in  which 
it  lies;  the  niiinernU,  tho  number  uf  its  vibmtions  per  itecond. 

According  to  Ilelmholtz,  the  deepest  note  used  in  orches- 
tral music  is  one  of  41|  vibrations  in  a  second.  In  pianos  and 
organs  the  lowest  note  is  generally  one  of  33  vibrations  per 
second,  but  some  grand  jiianos  are  constructed  to  give  out  a 
note  as  low  as  27|  vibrations.  Tiie  musical  character  of  such 
low  notes  is  very  imperfect,  especially  those  lower  than  E,  vvith 

'  "Die  Lohre  von  den  ToneuipBndungen,"  BrHunschwci^,  1870. 
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41.2.')  V.  s.  Tliey  lieconie  musical l_v  useful  only  when  sc 
witli  tlieir  octave  liiglier.  Some  pianos  are  made  to  give  out 
notes  as  lii_u;li  as  a"-c',  i.  e.,  from  3520-4:i"24  vibrations  in  a 
second.  The  highest  note  used  in  orchestras  is  the  d'  of  47.i2 
vibrations,  produced  by  the  ].iieeol(>,  a  kind  of  flute.  JJeyond 
these  liiriits  the  notes  become  shrill,  disagreeable,  and,  to  some 
ears,  absolutely  painful. 

By  the  same  authority  it  is  held  that,  only  those  notes  lying 
between  40  and  4000  vibrations  in  a  second,  or  within  seven  ^ 
octaves,  are  of  real  musical  value.  Yet  those  lying  between  20^^ 
aiirl  38.000  vibrations  a  second,  or  M-jthin  eleven  octaves,  may  be 
perceived  as  musical  notes.  In  this  resjiect,  the  ear  is  far 
superior  to  the  eye,  for  the  latter  rarely  perceives  vibrations  oi 
light  extending  niuc;li  over  an  octave. 


1 


The  so-calltd '^ Deaf  Poiitls"  of  the  En:—\}v.  V.  Urbantschit.->elr 
pointed  out,  some  time  ago,  a  piienomenon  connected  with 
the  organ  of  hearing.  He  lias  shown  there  are  some  points 
near  the  ear,  at  ndiiih  a  viljrsiliiig  tuning-Jbrk  cannot  be  heard, 
and  he  calls  these  "tieaf  jioiiits.'"  By  following  his  directions 
any  one  can  verify  his  exi>eriment8.  Thus,  if  a  tuning-hirk  held 
perpendicidarly  in  front  of  the  ear  l.»e  started  from  the  lower 
edge  of  the  zygoma  and  moved  backward  towards  the  occi[>ut, 
so  that  the  npjter  end  of  the  fork  passes  the  lower  end  of  the 
tratrns,  two  points  will  he  reached  wliere,  though  the  vibrations 
of  the  fork  are  felt  by  the  fingers,  the  ear  will  for  a  moment 
perceive  no  sound,  tuitil  this  deaf  point  is  passed.  The  fork  is 
then  heard  for  a  short  interval  until  it  reaches  the  second  deat"  — 
point,  after  which  the  vibrations  are  heard  once  more  as  th^B 
fork  is  gently  passed  on  its  way  backward  towards  the  occii>ut. 
The  same  jtoints  arc  pcceiveil  if  the  vibrating  foi'k  is  passe<l  in 
the  opposite  direction,  i.  e.,  from  behind  forwards  in  the  linaS 
above  deserilied.  ™ 

The  position  of  the  first  point  is  at  the  lower  end  of  the  tragus; 
the  second,  is  at  a  point  where  the  helix  intersects  the  line  of 
motion  given  above.  If  a  tuning-fork  held  horizontally  be 
pa.ssed  vertically  upwards  before  the  ear,  the  same  kind  of  deaf 
jioint  is  found  in  tiie  region  of  the  crista  helicis.  This  phe- 
nomenon renuuns  the  same  whether  the  tuning-fork  is  passed  in 
the  same  line,  at  a  greater  or  less  distance  from  the  ear.  A 
further  investigation  led  to  the  discovery  of  so-called  "deaf 
fields'"  in  the  form  of  two  small  triangles,  the  first  of  whidi  lies 
iti  front  and  above,  the  other  behind  and  above.  The  apex  of 
the  anterioj-  triangle  lies  at  the  lower  end  of  tlie  tragus,  already 
spoken  of,  from  which  ptoint  thcr  sides  diverge  gradually  towards 


>  Ccntnilblatt  f.  d.  Med.  Wis.sen*ch.,  No.  8,  LSTU;   M.  f.  O.,  No.  2.  1872. 
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the  froiitiil  find  parietal  botios.     Tlie  general  tendency  of  these 


line.s  is  iunv:inl; 
apart.     The  f 


* 


at  the  frontal  protubcrauei^  thej  are  '2-S  nn. 
ape.x  of  the  secoml  trianirle  is  at  the  lohiile  of  the 
auricle  or  near  the  lower  part  of  the  helix.  The  sides  diverge  iu 
the  direction  of  the  lateral  surface  of  the  parietal  and  occipital 
bones.  At  a  point  eorrespondini;  to  the  uppermost  part  of  the 
helix  they  are  ahout  '2-3  oni.  apart. 

Dr.  Eniil  llerthokl,' of  Konigshcrg,  e-xphiins  these  phenomena 
as  entirely  unconnected  with  the  physiology  of  the  ear,  but 
entirely  due  to  the  interference  of  the  vibrations  of  the  fork. 
Thus,  if  a  vibrating  tuning-fork  is  moved  slowly  past  the  mouth 
uf  ii  bottle,  the  fundamental  note  o\'  which  corresponds  to  tiiat 
of  the  fork,  the  air  in  the  bottle  will  lie  set  into  consotumce  with 
the  note  of  the  fork  excepting  at  the  moment  when  the  sound- 
waves entering  the  mouth  of  the  bottle  are  ([ueuched  by  inter- 
ference. This  %vill  happen,  says  Dr.  Berthold,  when  the  tirst 
tine  of  the  fork  has  just  passed  the  inner  edge  of  the  bottle,  and 
again  when  the  socdtid  tine  has  almost  reached  the  inner  edge 
of  tlie  bottle,  /.  c,  at  two  points  which  correspond  to  the  tragus 
and  the  helix. 

iyjiind  and  Odor. — Dr.  J.  A.  Nussliaumer,'  of  Vienna,  has  com- 
municated some  very  interesting  facts  relating  to  subjective 
perception  of  color  produced  iu  himself  and  in  liis  brother  by 
objective  perception  of  sound.  The  note  "small  e"  on  the 
piano  produces  in  the  former  the  subjective  perception  of  the 
ciilor  of  dark  yellow;  in  the  lattor  tlie  impression  of  dark  blue. 
There  are  some  colors  whicli  no  note  calls  up;  blue,  yellow, 
brown,  and  violet  are  most  frequently  produced.  There  is  no 
red  nor  green,  nor  perfectly  black  and  white  in  any  !iotes.  Dr. 
Nussbaumer,  however,  perceived  green  once,  upon  hearing 
suddeidy  a  peculiar  noise.  Colors  are  also  perceive<l  by  him  in 
dreams  if  noises  are  dreamed  of.  Tlie  author  endeavored  to 
represent  the  subjective  tint  of  the  fundamental  note  tus  a  mixture 
of  single  tints  corresponding  to  tlie  separate  partial  tones,  and 
he  was  in  a  measure  successful.  Dr.  J.  Raratoux'' explains  these 
peculiar  phenomena  by  the  supposition  that  the  color-centre 
may  be  aroused  not  only  by  the  retinii,  but  by  other  senses. 
Thus,  it  can  besujiposed  tliat  certain  cells  uf  the  auditory  centre 
are  connected  with  elements  of  the  color-centre,  so  that  by 
stimulation  of  such  auditory  cells,  a  certain  perception  of  color 
will  be  aroused. 

^K  '  Monatwchrift  f.  Uhrenln-ilkiinde.  No.  5,  1872. 

^^B  '  C*bt'r  sul)je<-tive  FiirticncinplliKiunijm  die  duri'h  objective  (ieh'>rempflnd«ng 

^^^  trzeiict  wordfn,  Wipiier  Med.  Wocheiischr.,  Nt)«.  1,  2,  3,  1873. 

I  •  L'Aiidition  C"Ioree,  Ktvue  .Mcnsuelle  de  Inrjugolojjie,  etc.,  Xo.  8,  1888. 
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Acri'il  and  Bout  Condni'tloit  of  Sinind. — Sound  is  normally  con- 
veyed to  the  auditory  nerve  by  the  passage  of  sound-waves  into 
the  external  auditory  canal,  and  hy  the  oscillations  of  the  ineni-^ 
brana  tyuipani  and  ossicles  which  these  sonomus  waves  produce.^ 
Sound  may  also  he  conveyed  to  the  auditory  nerve  by  the  vibra- 
tions it  produces  in  the  osseous  tissues  of  tlie  head  ;  the  waves 
of  sound,  in  the  latter  instance,  being  conveyed  directly  to  theA 
walls  of  the  labyrinth,  and  thence  to  the  terminal   tihiments  of  ^ 
the  acoustic  nerve.     The  former  mode  of  conveyance  of  sound 
is  called  aerial,  and  the  latter  mode,  1ione-c< induction  of  sound. 
In  bone-comhiction  it  is  proVmble   that  some  of  the  waves  of 
sound  falling  on  the  ossicles  set  them  in  motion,  and  thus  some 
of  tiie  sound  is  conveyed  to  the  jierceptive  apparatus  in  the 
labyrinth. 

Normal  Henrinf}. — No  precise  standard  of  normal  hearing  has^ 
ever  been  defined.     The  normal  ear  hears  all  sounds  that  fall 
on  it;  but  it  cannot  be  said,  -")  priori,  where  good  hearing  ceases  , 
and  defective  hearing  begins,  tor  in  many  senses  these  are  rels 
tive  terms. 

The  sense  of  hearing  must  be  regarded  as  composite,  /.  c, 
consists  in  the  ability  to  hear  :t  number  of  different  sounds  both 
periodic  and  irregular  in  their  vibrations.  Such  sounds  can  be 
iieard  singly  or  togetiier.  Hence,  the  sense  of  hearitig  may  be 
said  to  lie  in  a  collection  of  nervou.s  elements,  whicli  cati  he 
aroused  separately  or  together.  The  latter  is  shown  by  the  well- 
known  fact  that  niore  than  one  sound  can  l)e  heard  at  the  same 
time. 


jes 


The  Watch. — Some  form  of  watch-work  or  ticking  apparatus  ' 
is  an  old  and  ready  means  of  testing  the  hearing.  In  this  way 
the  pocket  watch,  mantel  clock,  metronome,  or  an  especially 
contrived  ticking  machine  bas  been  called  into  requisition. 
But  the  watch  lieing  a  low  form  of  musical  instrument,  accord- 
ing to  Oscar  Wolf,'  at  best  giving  forth  oidy  two  poor  notes, 
not  easily  determinable  in  pitch,  can  never  have  a  wide  a]i|)lica- 
tion  i»js  a  test.  When  using  u  watch  as  a  means  of  determining 
the  hearing,  the  test  is  beintr  accomplished  with  only  one  or  at 
most  two  notes.  Xow  if  a  defect  in  the  conducting  or  in  the 
l>erceptive  auditory  apparatus  interfere  with  hearing  notes  given 
nut  hy  the  test  in  a  particular  case,  then  the  wateli  will  not  be 
heard,  or  but  in)i>erfectly.  whereas  a  watch,  the  notes  of  which. 

'  Archives  of  Oi»h.  and  Otol,,  vol.  iv. 
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are  of  a  different  pitoli,  might  be  heard.  Hence  it  is  that  the 
watch  as  u  test  so  often  fails. 

Its  inferiority  as  a  test  dejiends,  therefore,  on  the  fact  that  in 
u^ng  it  the  power  of  the  ear  to  conduct  or  to  perceive  only  two 
notes  of  the  entire  musical  scale,  is  placed  on  trial.  But  as  far 
as  it  goes,  the  watch  may  he  of  value  as  a  test.  esj>ecially  if  its 
notes  be  made  to  come  nut  with  intensity  and  if  sdso  the  form 
known  as  a  stoit-watch  be  used. 

The  simplest  ami  most  convenient  form  of  watch-test  is  the 
ordinary  pocket  timepiece.  When  usine;  it  as  a  means  of  testing 
the  hearing,  the  watch  should  l>e  brought  from  a  point  where  it 
is  not  heard,  gradually  towards  tlie  ear,  until  the  ticking  is  per- 
ceived by  the  jiatient,  or  until  positive  inability  to  hear  it,  even 
on  contact  with  the  head,  is  discovered. 

Tlie  distance  at  wiiich  the  watch  used  is  lieard  by  the  normal 
ear,  should  be  known  by  the  examiner.  This  distance  may 
represent  the  iknomhiator  of  a  fractional  form  of  expressing  the 
hearing  power:  the  numerator,  the  distance  heard  in  a  given 
case. 

This  is  a  suggestion  of  l>r.  J.  S.  I'rout,  of  Hrooklyn,  and  a 
most  valuable  one  it  is.  Thus  a  watch  is  heard  by  the  normal 
ear  60  inches,  and  by  a  diseased  ear  in  a  given  case  20  inches. 
The  record  in  such  a  case  would  be  expressed  l)y  the  fractiomd 

formula  "7,  in. 

Dr.  lioosa  employs  this  formula  with  moditications,  as,  when 

the  watch  is  heard  onlv  on  contact,  then  ^^  •     would  exiiress 

60  in.  ' 

this   condition.      ,.,,  .      ami  „^  .       would   express  respectively 
()0  in.  (>0  in.  '  ^  •' 

that  a  given  watch  is  heard  only  on  pressure  or  not  at  all. 

It  is  not  intended  that  these  fractional  expressions  should  be 

reduced,  for  in  that  case  it  would  be  less  awkward  to  say  instead 

20 
of      ,  i.     The  idea  is  to  let  the  fraction  stand  as  aliove,  so  that 

the  ilcnominator  shall  show  at  a  glance  the  exact  ilistiincc  the 
watch  is  heard  by  the  normal  ear. 

A  somewhat  less  simple  method  is  given  iiy  Dr.  ICnapp;' 
tlius,  if  a  watch  normally  heard   10  feet  be  heard  only  3  inches, 

8  1 

then  the  hearing  may  be  recorded  as  i.>  ^n  =  40  ^^  ^^^  "<"■- 

nial  standard.     Fractions  of  an  inch  are  idaced,  in  this  method, 

1  :  2 
eitlier  in  the  numerator,  as  H  =  ,  ,    ,,  or  the  unit  is  to  be  left 

'  Archive.'  ofOjili.  nnd  Otol.,  vul.  iii.  I'nrt  I.  p.  1'20. 
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in  the  numerator  aiul  all  other  numbers  in  the  denoniinatora, 
n~Yo'V(V  ^^Ji'ch  shows  the  watch  is  heard  at  half  an  inch. 

Tn  ordur  to  avoid  a  mathematical  operation  I  have  found  it  n»e-" 
till  to  exprefis  tlie  fornuila  [icThaiia  a  little  more  arbitrarily,  thus 
i  in. 
f„  .  '  ,  which  shows  that  the  watch  of  60  in.  is  heard  only  i  i 

(jO  lit.  •'  * 

Thus  the  original  idea  is  iiilly  maintained,  and  the  record  can 
kept  by  the  least  matliematieal. 
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The  ^top-icdtch. — Of  all  forms  of  watch-work  for  testing  the 
hearing  the  most  useful  is  the  stop-watch.  Besides  its  power 
as  a  test,  there  is  also  in  it  the  means  of  finding  out  whether  the 
patient  really  hears  the  sound  of  the  watch,  or  whether  lie  /funks 
he  does,  Iteeause  lie  knows  a  w  ateli  is  being  held  liefore  his  ear. 
This  means  is  often  the  first  to  deelaiv  that  the  patient's  state- 
lueiits  respecting  his  subjective  impressions  of  sound  are  uar, 
reliable.  I 

If  the  ticking  of  the  watcli  can  be  alternately  stopped  and  set 
going  at  the  will  of  the  surgeon,  errors  of  observation  on  the 
part  of  the  iiatient  may  lie  detected.  The  same  end  lias  been 
I'ained  bv  alternately  holdintr  and  removiii};  a  dianhrat'iii  of 
paper  Ix^tween  the  ear  and  the  watch.  J 

Children,  as  a  rule,  give  erroneous  statements  as  to  their' 
ability  to  iiear  a  watch,  xlie  reliability  of  their  statements  can 
soon  be  decided  if  a  slop-wsiteli  be  used,  for  they  are  obliged 
then  to  show  whether  they  are  aware  of  the  stopping  and  the 
going  on  o\'  tlie  apparatus.  A  stDp-watch  for  this  purpose  may 
be  constructed  to  tick  with  great  intensity.  The  form  I  have 
used  for  some  years  can  be  heard  si.\ty  feet  by  the  normal  e 
in  the  open  air. 

In  some  csvses,  even  while  the  ticking  continues,  the  patien' 
will  state  that  he  no  longer  liears  the  sound  of  the  watch.  This 
may  be  a  peifeetly  true  statement,  and  is  explained  by  the  fatigue 
of  the  diseased  car.  .\s  will  be  shown  later,  some  ears  aU'ecter 
by  chronic  aural  catarrh  manifest  this  tendency  to  grow  tatigue 
and  to  cease  to  hear  a  sound,  while  listening  attentively  to  it 

As  a  te.st  for  lione-coiiductioii,  the  watch  is  limited  both  by 
the  age  of  a  patient  and  by  the  weakness  of  its  impact.     The 
latter  may  be  overcome  by  liaving  the  ticking  apparatus  so  coi 
structed  as  to  give  its  sounds  with  great  intensity. 


T/(f  THiiiiH]'fi>rl!. — There  are  several  forms  of  tuning-fork  usi 
in  nniking  tests  of  the  hearing.     The  best  results  are  ol)tain 
with  a  large  instrument  giving  a  powerful  fundamental  note, 
A  very  beautiful  instrument  is  the  tuning-fork  devised  by  Dr. 
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C  J.  Hlftke,  ill  which  tlie  force  setting  the  fork  in  vibration  is 
obtained  by  means  of  a  steel  hammer  padded  with  rubber.  The 
hatuile  of  the  hummer  is  adjustable  at  any  point  in  its  length, 
by  which  means  the  blo\v  can  be  weakened  or  strengthened  as 
desired.     (Fig.  70.)     The  clamps  with  which  all  tuning-forks 

Fig.  70.  Fig.  71, 


Blakk'h  TtiKiTtcPonK. 


Clirical  TDNixo-roRK. 


nhould  be  provi<led  are  for  damping  tlie  over-tones  of  the  in- 
strument. 

An  instrument  which  has  given  satisfaction,  and  wliich  can 
be  supplied  at  mo(K>rato  cost,  is  the  clinical  tuning-fork.  The 
instrument  is  set  in  vibration  by  gently  tapping  it  against  any 
firm  object,  at  one  of  the  short  stems  on  the  clamp.    (tSee  Fig.  71.) 

While  the  force  thus  applied  is  not  always  the  same,  practice 
will  enable  the  surgeon  to  apply  nearly  the  same  amount  of  force 
in  ever^  case.  The  instrument  possesses  the  advantage  of  great 
convenience  and  simplicity;  it  is  26  cm.  long,  and  gives  out  a 
full,  deep  note,  free  from  discordant  over-tones,  when  the  clamps 
are  properly  adjusted  at  the  points.  By  altering  the  position  of 
the  I'lamps  the  inndaniental  note  is  changed. 
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Prof.  Politzer'  has  devised  an  acoumeter,  consisting  of  a  hard- 
rubber  tube  4  centimetres  in  length,  in  which  is  a  steel  cylinder 
28  mm.  long  and  4  mm.  in  diameter.  Above  the  latter  is  a 
small  hammer,  which  is  made  to  strike  the  steel  rod  by  touching 
a  spring.  There  is  attached  to  one  side  of  this  instrument  a 
small  pedestal,  which  supports  the  acoumeter  against  the  head, 
when  It  is  desired  to  test  the  perceptive  power  of  the  auditory 
norve  through  the  bones  of  the  cranium.  All  these  instruments 
art'  said  to  be  made  alike,  and  are  attuned  to  the  note  c''.  The 
iuventor  claims  for  this  instrument  the  advantage  of  supplying 
a  standanl  unit  of  measurement  of  hearing. 

Thf  l'»f  iij  ttif  Titniiiif-foik  1)1  iJittffiiosis. — Tht-  tuning-fork  is 
used  in  two  ways,  as  a  test  of  bearing  and  as  an  aid  in  diagnosis. 
I.  By  aerial  conduction  of  its  vibrations,  in  which  instance,  the 
instrument  being  held  near  the  ear,  its  sound  reaches  the  con- 
ducting ttpi>aratu8  in  the  most  favorable  way,  viz.,  through  the 
air.  -.  liy  bone-conduction,  as  it  is  termed,  in  which  the  vibra- 
tions of  tlu*  tuning-fork  are  communicated  chiefly  directly  through 
tlio  tiiwuos  of  the  face  and  cranium  to  the  conducting  apparatus, 
and  ttli^o  to  tlic  perceptive  organs.  The  normal  ear,  in  a  normal 
»kull,  i»*  always  ptwsossed,  at  the  same  time,  of  these  two  ways 
tifmMind-comluction  to  the  auditory  nerve.  But  the  normal  ear 
tM  not  conHci»>U!<  of  this  altility  to  hear  by  bone-conduction, 
bocttUHc  it  perceives  wound  so  much  better  by  aerial  conduction 
ihan  it  can  thmugli  the  bones  of  the  head.  Therefore,  it  is  not 
tiittkl  the  normal  or  aerial  mode  of  sound-conduction  is  inter- 
Uirvd  with  bv  obstructive  disease  in  the  sound-conductors,  that 
till)  var.  In  itit  abnormal  state,  becomes  conscious  of  the  conduc- 
lloii  i>r  wound  through  the  tissues  of  the  head.  This  is  especially 
lumkcd  when  the  vibrations  of  sound  are  communicated  directly 
lo  till*  boncH  of  the  cranium  by  placing  the  handle  of  the  vibrating 
ItoduK  tork  upon  the  vertex,  or  glabella.  Then,  if  aerial  con- 
duction l»  obstructed,  the  auditory  nerve  still  retaining  its  func- 
llou,  tilt'  atr«>cted  ear  becomes  conscious  of  a  loud  volume  of 
ttouiul  •Vont  the  tuning-fork  vibrating  on  the  vertex,  or  glabella. 
'|*li«'i»»'  iilu'iionicnu  arc,  however,  only  those  of  modified  sound- 
,vutuiutMlou,  and  from  them  can  be  drawn,  for  the  most  part, 
«>(iH«i|natuii«  applicable  only  to  the  condition  of  the  conducting 
.)'  the  ear,  but  not  to  that  of  the  nerve. 
.•  to  I'olit/.cr.'  K.  II.  Weber  lirst  drew  attention  to 
ttii«  ti«<'l  ib»>l  »  vibrating  tuning-fork,  the  shaft  of  which  was  in 
iiiUllitt'l  with  lb«  bonoH  «)f  the  head,  was  heard  better  in  that  ear, 
OtV  ««m«M'li*l  ttUilitory  oanal  of  which  was  stopped  by  the  tinger. 

'   h    K    ((•••»llM'li»ft  dor  Aorttp,  Wipn,  March  2,  1877. 
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This  jtlienomerioii  was  long  unexplained,  until  Much,  on  j>urt'!v 
theoretical  grounds,  advanced  the  view  that  the  reason  of  this 
lay  ill  the  hinderance  offered,  by  the  finger  in  the  auditory  canal, 
to  the  escape  of  the  sound-waves  from  the  ear.  Politzer,  having 
in  mind  this  phenomenon,  thereupon  made  a  series  of  experi- 
ments upon  the  human  ear,  an<}  came  to  these  conclusions: 

The  ahove-nanied  augmented  perception  of  sound  upon  closing 
the  external  auditory  canal,  is  due  to  {'()  the  rtjierthti  of  sound- 
waves from  the  hones  of  the  head,  tlimugh  the  air  of  the  external 
auditory  canal,  tr>  the  memhrana  tyinpani  and  auditory  ossicles, 
and  (6)  to  the  liiiidentnfc  which  the  sound-waves,  psissing  from 
tlie  bones  of  the  head  to  the  labyrinth  and  tympanic  cavity, 
meet  in  escaping  from  the  ear.  In  the  latter  conclusion,  Mach 
'and  Politzer  are  in  entire  accord. 

^t  Age  does  not  seem  to  have  much  to  do  with  the  ability  to 
hear  by  bone-conduction,  provided  that  the  fork  used  is  powerful. 
If  the  auditory  nerve  perceives  at  all,  individuals  over  eighty 
years  of  age  usually  iiear  the  fork  vilirating  on  the  vertex.  But 
doul»tless  it  requires  powerful  vibrations  to  make  thenrselves  felt 
thrxugh  the  head-bones  of  the  aged.  When  bone-conduction  in 
the  aged  seems  to  be  impaired,  it  is  due  probably,  as  Moos  has 
suggested,  to  a  diminished  sensibility  of  the  auditory  nerve. 

Then,  too,  the  musical  education  or  sense  of  the  patient,  as 
well  as  the  percei>tive  powers,  must  he  taken  into  consideration. 
If  not,  hearing  will  often  be  coiifouude<l  with  feeling. 

It  has  been  found  that  deaf-mutes  might,  to  some,  appear  to 
hear  the  tuning-fork  vibrating  on  the  vertex,  were  it  not  known 
that  what  they  perceive  in  such  conditions,  are  vibrations  at  the 
diaphragm. 

In  the  case  of  a  brakcman,  struck  over  the  head  as  the  train 
!  of  cars  on  which  he  was  standing  passed  under  a  bridge,  the 
Hears,  tliough  entirely  and  suddenly  made  deaf  to  all  external 
^Be<~)Undfl  by  aerial  conduction,  apjieared  to  hear  the  tuning-fork 
^■vibrating  on  the  vertex.  But  in  this  instance  it  seems  rational 
Hto  conclude  that  the  fork's  vii)rations  were  felt  rather  than 
Mheard. 

^m  Three-limlied  A  use  ullal  ion-tube. — In  addition  t(j  the  patient's 
^Btatemeiit.s,  there  has  been  advised  the  use  of  a  three-liml)ed 
^^uscultation-iulie."  two  arms  of  which  should  be  placed  in  the 
auditor}'  canals  of  the  patient,  and  the  third  in  the  ear  of  the 
observer.  If  now,  a  vil>rating  ttiiiing-ff>rk  be  placed  on  the 
vertex  of  the  patient,  the  ausmiltator  can  perceive  the  sound  of 
the  fork  streaming  from  the  ears  of  the  patient.  By  alternately 
pressing  the  two  arms  of  the  tube,  connected  with  the  patient's 
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ears,  the  auscultator  fan  t'ui*l!)<?i'  learii  fVom  which  ear  the  greater! 
amount  of  suumi  comes.  Of  course,  it  is  evident  that  more 
sound-waves  nuist  come  from  the  less  obstructed  ear.  The 
latter  will,  as  u  rule,  he  the  better  hearing  ear,  unless  its  fellow 
is  deaf,  not  h\-  obstruction  in  the  sotmd-condui-ting  parts,  but 
by  paralysis  of  the  nerve. 

Tlif  In(erference-otosci/pt: — A  somewhat  similar  instrument, 
lliough  one  used  in  a  ditt'erent  way,  has  been  devised  by 
Liicte,'  of  iJerlin,  and  named  by  him  tlje  interference-otoscope. 
This  instrument  consists  partly  of  a  double  stethoscope  of  Scott 
Allison,  the  limbs  of  wliicli,  intended  to  tit  snugly  into  the  au- 
ditory cumds  of  the  patient,  iire  about  eleven  inches  long.  At 
the  junction  of  these  symmetrical  arms  is  placed  a  T-shaped 
glass  tube  from  the  portion  of  which  representing  the  standard 
of  the  letter,  passes  a  rubber  tube  to  a  collector  of  sound,  half 
paraboloid  in  shape.  Here  the  vibrating  tuning-fork  is  stationed. 
To  the  other  end  of  the  cross-piece  of  the  glass  tube  is  fixed  the 
rubber  tube  two  feet  Ion*,  for  the  auscultator. 

Lucie's  e.\|>enments  in  this  direction  were  based  on  tlie 
fact  that  sound-waves,  falling  on  a  stretched  membrane,  are 
only  partly  taken  up  and  transmitted  by  it.  The  supposition 
then  naturally  follows  that  sound-waves  entering  the  external 
auditoiy  canal,  are  only  i)ai'tly  transformed  into  the  peculiar 
pendulum-like,  to-and-lro  muvemcnts  of  the  sound-condueting^fl 
menibrana  tympani  and  auditory  ossicles.  According  to  the^H 
greater  or  less  extent  to  which  the  membrana  tym])ani  takes  up  ] 
the  sound-waves  falling  on  it,  this  so-called  reflection  of  the 
waves  of  sound  will  vary  in  amount.  The  investigations  made 
tend  to  elucidate  experimentally  this  reflection  of  sound,  and 
the  probjible  inlliieuce  on  it  of  the  changes  of  tension  in  the 
sound-conducting  apparatus;  also,  from  a  study  of  these  phe- 
nomena of  reflection  of  sound-waves^  an  endeavor  is  made  to 
obtain  an  objective  expression  of  the  sound-waves  taken  up  by 
the  ear. 

The  physical  experiments  show  that:  1.  A  stretched  and  in- 
clined membrane  of  India-rubber,  placed  in  an  artificial  ear 
nnide  to  represent  as  closely  as  possible  the  natural  organ,  will 
reflect  a  certain  tjuantity  of  the  sound-waves  entering  the 
external  auditory  canal.  2.  Closure  of  the  Eustaichian  tube 
increases  slightly  this  reflection.  3.  Increased  tension  of  the 
membrane  siiows  that  the  reflection  is  directly  proportional  to 
the  tension.  4.  This  outward  reflection  of  sound-waves  is 
greatest  whenever  the  tension  occurs  simultaneously  with  con- 
siderable changes  in  density  in  the  air  contained  in  the  tympanic 
cavity. 

'  Arcbiv  fUr  Ohrenheilfc.,  Bd.  iii.,  IStJT. 


SOUND,  HEARING,  AND    TESTS    OF    THE    LATTER. 


197 


In  order  to  nuike  pnictical  application  of  these  laws,  Luot 
devised  liis  interference-otoscope,  by  which  the  relative  amounts 
of  reflection  from  hotli  ears  could  be  deternunetl  in  a  given  caee. 

The  results  obtained  by  the  use  of  the  interference-otoscope 
(in  connection  with  normal  ears)  are  thus  summed  up  by  Lucie  : 

1.  The  normal  organ  of  hearing  reflects  a  certain  amount  of 
the  sound-waves  entering  the  externa)  aiulitor\'  canal, 

2.  The  reflection  increases  in  all  changes  of  the  sound-con- 
ducting apparatus,  especially  in  the  middle  ear,  which  directly 
or  indirectly  lead  to  an  increased  tension  of  the  niembrana 
tympani. 

S.  The  examination  of  those  with  normal  hearing,  by  means 
of  the  interference-otoscope,  shows  that  the  different  sensibility 
of  both  cars  for  the  same  tone  is  caused  by  the  different  amounts 
of  reflection  brought  about  by  different  tensions  in  the  two 
sound-conducting  apparatus. 

Respecting  tlie  diseased  ear,  the  conclusions  are: 

1.  The  intcrference-oto8coi)e  shows  in  the  majorify  of  cases  of 
disease,  in  analog}-  with  the  observations  made  on  those  with 
normal  hearing,  a //rw'er  reflection  of  sound  from  the  worse  ear. 

2.  This  is  found  in  a  number  of  cases  in  which  the  ear-mirror 
and  the  Eustachian  catheter  reveal  disease  in  the  ejfternal  or 
middle  ear, 

3.  In  the  numerous  cases  of  ambilateral  chronic  catarrh  of 
the  middle  car,  without  perforation  of  the  membrana  tympani, 
the  examination  usually  reveals  a  fjrenter,  though  sometimes  a 
less,  reflection  from  the  worse  ear;  in  the  latter  instance,  a 
simultaneous  disease  of  the  labyrinth  may  be  supposed  and  the 
prognosis  becomes  much  less  favorable. 

4.  The  greatest  utility  of  this  method  of  auscultatory  exami- 
nation fies  in  the  not  uncommon  cases  in  which  all  other 
diagnostic  means  fail  to  show  morbid  changes  in  the  external 
and  middle  ear:  bore,  too,  as  a  rule,  a  stronger  reflection  is 
observed  on  the  worse  side,  which  points  to  a  deep-seated  disease 
of  the  sound-conducting  apparatus.  Only  in  some  few  cases 
does  the  examination  reveal  a  less  reflection  from  the  worse  ear, 
in  which  cases  a  primary  disease  in  the  labyrinth  may  be  assumed 
with  great  certainity. 

Tunitifj-foik  Vibrotbuj  mi  a  Paridul  Pn)tuheiaitce  in  <i  Normal 
Case. — If  a  vibrating  tuning-fork  be  placed  on  either  parietal 
protuberance  of  a  person  with  normal  hearing,  it  will  be  heard  in 
the  opposite  ear.  This  is  most  easily  perceived  when  a  large  uml 
powerful  tuning-fork  of  deep  note  is  used.  This  phenomenon, 
if  it  may  l>e  so  termed,  will  often  lead  to  confusion  in  diagnosis, 
imisrauch  as  the  examiner  would  expect  the  fork  to  be  heard 
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best  in  the  eur  nearest  to  which  tlie  fork  is  placed.  AsTt'is 
heard  bent  in  tlie  more  distant  organ,  a  conclusion  might  he 
madu  that  the  latter  is  diseased  in  its  conducting  parts. 

t'iire  must,  therefore,  be  taken  to  have  the  vibrating  instru- 
ment in  the  central  line  of  the  head,  either  on  the  vertex  or 
glabella,  or  held  in  or  on  the  teeth.  This  may  be  due  to  the 
fact  that  vibnttiuns  which  fall  perpendicularly  on  the  membrana 
tjnipani  ]>n>duce  the  strongest  vibrations,  and  hence  a  tuning- 
fork  iilaeed  on  the  iiarictal  protuberance,  or  on  the  side  of  the 
head,  will  be  heard  chiefly  in  the  opposite  ear.  This  is  very 
tlistinctly  perceived  if  both  meatus  are  stopped,  but  it  is  equally 
perceptible,  as  any  one  can  tind  out  by  experimenting  upon  him- 
self, witli  the  meatus  open.  ^M 

The  tuning-fork  finds  its  greatest  usefulness  in   testing  b^H 
bone-conduction.     While  it  has  never  fully  realized  in  this  wa^- 
all  that  was  hoped  for  it  as  an  aid  in  diagnosis,  it  is  still  the  best 
means,  and  a  very  good  one,  too,  of  determining  how  much  sound 
is  perceived  by  the  auditory  nerve,  through  the  oones  of  the  head. 

Its  musical  nature,  as  well  as  its  powerful  vibrations,  renders 
it  far  superior  to  the  watch  as  a  test  for  the  conducting  power 
of  the  bones  of  the  head,  unless  the  ticking  of  the  watch  be 
made  to  occur  with  great  force.  But  should  the  ticking  of  the 
watch  equal  in  intensity  the  vibrations  of  the  tuning-tork,  the 
former  could  never  approach  the  latter  in  musicaluess. 

The  tuning-fork  is  a  means  of  comparison  between  bone- 
conduction  and  aerial  con<lHction  of  sound,  in  the  same  person. 
For,  if  the  vibraling  tuning-fork  be  held  on  the  vertex  until 
its  note  is  no  longer  perceived  hy  the  examined,  and  then  held 
before  his  ear,  if  he  now  perceive  that  the  tuning-fork  is  still 
vibrating,  it  is  fair  tn  conclude  that  the  souml-conducting 
apparatus  is  mirmal.  But,  if  the  fork,  when  no  longer  heard 
through  the  air  beside  the  ear,  be  heard  without  Vieing  re- 
struck  as  soon  as  it  touches  the  vertex,  the  conclusion  is 
inevitable  that  there  is  some  imjiediment  in  the  sound-con- 
ducting part  of  the  ear.  This  is  all  the  more  convincing  if  it 
be  borne  in  mind  that  there  is  being  used  the  same  note,  and 
one,  too,  growing  a  little  weaker  all  the  time.  For,  if  vibra- 
tions of  a  tuning-fork  cease  to  be  heard  in  front  of  an  ear,  by 
aerial  conduction,  but  are  able  to  communicate  themselves 
while  growing  constantly  weaker,  through  the  bones  of  the 
head,  tlie  inference  of  great  derangement  in  the  middle  or 
external  ear — the  aerial  sound-conducting  parts — cannot  be 
avoided. 


Speech. —  Hy  hearing  speecli  the  intellectual  development  of 
the  human  lieing  is  acc(impli.she<l.     There  is  no  sound  so  fami- 


liar and  none  for  which  all   so  fondly  long  at  times,  as  that  of 
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our  uiitive  tongue.  One  with  sfood  lieariiig  can  never  realize 
the  feelings  of  a  deaf  |ierson  so  vividly  as  when  travelling  in  a 
strange  land,  siirrounde*!  by  people  si)eaking  with  one  another 
happily,  gayly,  and  with  varying  expreswion.s,  but  in  a  language 
unknown  to  the  lonely  traveller.  Sueh  a  one  falls  into  the  posi- 
tion of  an  invalid,  is  treated  with  a  kind  of  pity,  and  alaa,  finds 
himself  growing  a  little  sus[rieiou.-<  and  morose.  The  deaf  person 
teele  the  lo.ss  of  hearing  the  voice  of  others  more  than  the  loss 
of  power  to  hear  anything  else.  To  recover  the  al)i!ity  to  hear 
the  familiar  tones  of  his  friends'  voices  he  would  gladly  give 
u[i  all  other  hearing.  So  great  is  this  struggle  to  hear  what 
others  say,  that  the  deaf  gradually  learn  to  understand  the 
words  of  otheis  hy  watching  their  lips.  The  power  to  hear 
other  sounds  well,  may  hegin  U>  fail  withoiil  the  knowledge  of 
the  patient,  l)ut  all  his  endeavors  are  eoncentrate<l  almost  un- 
consciously to  cateh  the  varying  sounds  of  sjieech. 

I  have  known  young  physicians  to  he  almost  deaf  to  the 
ticking  of  a  watch  without  knowing  their  loss,  for  their  ahility 
to  hear  speech  wa-s  good.  All  uurists  are  aware  that  patients 
are  constantly  surprised  to  learti  the  amount  of  their  deafness 
as  soon  as  the  face  is  averted  from  the  speaker. 

The  failure  in  hearing  in  this  respect  is  often  tirst  detected 
by  the  patient  in  the  summer-time,  when  all  are  accustomed  to 
sit  on  porches  or  in  the  parlor,  in  twilight  and  the  dark.  As 
the  daylight  fades  and  the  faces  of  tijose  around  are  no  longer 
plainly  visible,  the  hitherto  apparently  hearing  person  becomes 
aware  that  he  is  urowins;-  deaf.  This  is  often  assigned  to  the 
night  air,  but  in  reality  it  is  due  to  the  loss  of  vision  in  the 
darkness.  The  surgeon  will  oflen  gain  great  aid  by  a  knowledge 
of  these  facts,  and  also  by  observing  liow  a  partially  deaf  patient 
will  look  at  the  person  addressed. 

Those  of  delicate  sensibility  soonest  become  aware  of  their 
defective  ability  to  hear  the  voice,  for  speech  is  not  only  a  deli- 
cate sound,  hut  it  is  higlily  valued  hy  the  cultured  as  a  means 
of  social  intercourse.  Those  of  less  sensibility  are  not  aware  of 
their  loss  of  hearing  for  speech,  for  they  stili  hear  loud  sounds, 
and  even  nmsic  so  called,  for  the  latter  is*  comparatively  much 
more  powerful  than  the  tones  of  speech. 

The  value  of  speech  as  a  tiiialitative  test  for  hearing  has  been 
shown  by  Donders,  Ilelniholtz,  and  0.  Wolf.  But  why  it  was 
that  a  patient  could  hear  some  words  much  better  than  others, 
though  spoken  at  the  same  distance,  was  not  explained  and 
applied  until  Dr.  Wolf,  of  Krankfurt-on-tho  Main,  puldished  his 
investigations  respecting  the  acoustic  characters  of  the  various 
elements  of  speech.' 

'  .SjinMilie  imd  Olir.,  IH'l. 
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Tilt"  liiiiiiiui  our  perceives,  as  music,  tones  varying  from  16 
vibnili<»n8  to  20,000  vibrations  in  a  second.  Preyer'  has  lately 
phuHtd  tlifSf  liniitK  from  15  vibrations  to  40,960  vibrations  in  a 
Mo(!ond.  Uluku''  lias  sliown  that  the  human  ear,  in  some  in- 
Htuncoa,  distinctly  hears,  as  musical  tones,  35,000  to  40,960 
vibrations  in  a  second. 

Spoech.  afcording  to  Wolf,  embraces  only  eight  octaves,  viz.: 
It.  of  1(1  vibrutioiis,  and  S.  of  4324  vibrations  in  a  second.  It 
may  ltL>  siild,  therefore,  to  lie  entirely  within  the  limits  of  music. 


PeT<rp/iou  of  Hi/fh  Musicil  Tones. — "With  the  view  of  ascer- 
taining the  power  of  the  ear  to  perceive  high  musical  tones.  Dr. 
Hhiko''  hiis  performed  a  series  of  most  valuable  experiments 
with  Ktinig's  ro<ls.  The  latter  are  steel  rode  de\'i8ed  by  Mr. 
Kiinig,  of  Paris,  for  making  accurate  acoustic  tests  with  notes 
of  bight'St  pitch. 

In  order  to  get  a  clear  tone,  it  is  necessary  to  suspend  the 
rods  by  means  of  loops  of  silk,  or  tine  wire.  To  obtain  the 
points  at  which  the  threads  should  be  attached  to  the  steel  rods, 

the  length  of  the  rod  should  be  di- 
vided by  4.3.  Thus,  if  the  length  is 
70.5,  this  divided  by  4.3  =  16.4. 
The  latter  would  be  the  distance 
from  each  end,  at  which  the  loop  of 
the  suspending  thread  .«hould  pass 
round  the  rod.  Then  Dr.  Blake  sug- 
gests that  in  order  to  obtain  a  deter- 
mined intensity  of  tone,  a  small  steel 
pendulum,  swinging  through  an  arc 
of  !K)'^,  be  suspen(Jed  to  the  same 
beam  as  the  steel  rod.  If  the  pen- 
dulum is  made  to  swing  over  the  arc 
on  which  a  graduated  scale  may  be 
placed,  the  intensity  of  the  blow  can 
always  be  known  and  reproduced 
exactly,  if  necessary.  With  this  in- 
strument. Dr.  Blake  has  found  that 
the  perceptive  power  of  hearing  high 
musical  tones  varies  with  the  age. 
At  about  the  age  of  12  or  13  years,  a 
tone  of  40,960  ribrations  prr  second 
vn»  heard  34  feet;  at  the  ages  of  18  to  '20  years,  the  same  tone 
was  heard  at  distances  of'only  13  to  16  "fet?t,  while  at  34  feet 


kii^iu  Kop  AS  MoocriKD  mr  Blakc. 


I  Jnuk.  187&  •  TkmaaMtioiu  AmcrKsn  Olak«kal  Soc..  1872-3. 

■  Sumnuuy  of  naalts  of  expariaiMit*  on  tht  percvptioa  «t  htfjk  sotkal  tooes. 
Tnuw.  Amcr.  Olol.  8ae  .  im. 
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only  the  tone  of  30,864  vs.  was  heard.  At  the  ages  of  from  28 
to  30  years,  only  tones  of  32,7(58  v.s.  were  perceptible,  wliile 
above  the  age  of  oO  year.s  the  limit  of  perception,  at  the  same 
distance,  had  still  further  diminislied,  and  in  a  greater  variety 
of  degree.  Dr.  Blake's  further  investigations  .showed  that  these 
changes  in  perceptive  power  were  due  to  thickening  of  the 
menibrana  tympani,  the  latter  causing  diniiniition  of  the  power 
to  hear  the  high  tones.  An  apparent  exception  occurs,  where 
in  addition  to  thickening,  especially  in  the  young,  the  menibrana 
tympani  is  drawn  in.  The  increased  tension  of  the  latter  con- 
dition makes  the  niembrana  tympani  more  sensitive  to  high 
tones,  and  thus  tiie  thickening  of  the  membrane  is  somewhat 
counterbalanced.  In  two  cases  of  voluntary  contraction  of  the 
tensor  tympani,  the  perce|ition  increased  from  3000  vs.  to  5000 
vs.,  iluring  the  contraction  of  the  muscle,  above  the  limit  of 
perception  observed  wlien  the  muscle  was  not  contracted. 

Further  experiments  of  Dr.  Blake  showed  that  when  the 
menibrana  tympani  is  |>erforated,  especially  at  the  posterior  and 
superior  periphery,  the  ear  can  perceive  higher  notes  than  when 
the  membrane  is  intact.  This  was  found  to  be  the  case  botli 
when  perforations  had  been  made  by  disease,  and  after  artificial 
perforations. 

In  one  instance,  after  I'olitzer's  eyelet  had  been  inserted  into 
a  thickened  drum-head,  a  steel  rod,  with  a  tone  of  80,000  vs., 
was  distinctly  heard  3  inches  from  the  ear. 

In  a  later  jtaper  Dr.  Btake'  bases  the  claims  of  high  musical 
tones,  to  value  in  diagnosis,  upon  the  following  facts:  "That 
the  limit  of  perceptive  power  of  the  cochlea  exceeds  the  limits 
of  sound-transmitting  power  of  the  structures  of  the  middle  ear 
in  their  normal  condition ;  that  the  structures  of  the  middle 
ear  in  their  normal  condition,  therefore,  present  a  l)arrier,  as  it 
were,  to  the  passage  of  sonorous  vibrations  above  a  given  point; 
and  that  the  perceptive  ]»ower  of  the  internal  ear  remaining  the 
same,  morbid  changes  in  the  middle  ear  result  in  a  variation  in 
the  limit  of  their  tratismission  of  musical  tones."  This  varia- 
tion may  be  eitlier  above  or  below  a  certain  standard  point: 
this  point,  as  already  stated,  was  found  to  be  about  40,000  vs. 

When  the  membrana  tympani  is  perforated  the  ear  may  per- 
ceive musical  tones  of  100,000  vs.;  the  ditrerence  lietween  this 
tone  and  the  tone  given  as  the  normal  standard  may  be  regarrleil 
*'  as  the  measure  of  the  degree  i>f  resistance,  so  to  speak,  whi«'h 
the  structures  of  the  normal  middk'  ear  present  to  the  passage 
of  the  short  sound-waves  of  the  hitiher  musical  tones." 


'  Diagnostic  value  of  high  miuical  tones, 
vnl.  i.  p.  48«,  1S73. 
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M  of  Vowds  and  Consonants. — The  distanceal 
rc^s  can  be  lieard  has  not  yet  been  established, 
Aiv  fuduwcd  with  the  greatest  strength  of  tone,  being 
■  '•  ii'MU-rstoifd  at  a  distance  at  which  all  the  consonants 
The  intensities  of  vowels  given  here  are  such 
t'laiiuible  when  words  containing  the  given  vowels  are 
The  consonants  ditfer  very  greatly  from  each  other  in 
>f  lone,  as  will  be  shown  furtlior  on. 
sounds  are  composed  of  a  number  of  beautifully  hai 
ttkv>iUtv  ovor-tones,  which  accompany  the  fundamental  note  an 
«Mvngthen  that  of  the  mouth.  A  good  musician  can  hear  » 
^vfcvt  ui'i-ord  when  a  vowel  sound,  especially  A,  is  uttered  with 
vIv^rncHw,  which  is  said  by  Wolf  and  Appunn  to  be  moat  ob- 
•<<t'vabU<  wIk'ii  the  sound  is  made  in  the  open  air,  where  the 
•iiumi-wavcs  ewape  with  greater  precision  than  in  a  room.  Dr. 
Wolf  lia«  shown  tliat  the  broad  sound  of  A  has  the  most  over- 
UUKMi,  five  in  all,  and  is  heard  the  furthest,  3(30  paces.  The 
uiid  of  Oo  has  the  fewest  over-tones,  three  in  all,  and  is  heard 
ith  the  tnost  difficulty  of  all  the  vowels.  It  can  be  heard 
di"tinclly  :iHO  paces.  The  vowel  O,  containing  many  beautifi 
hucntonic  over-tones,  is  heard  nearly  as  far  a.s  the  broad  A 

Th«'  (Jerman  E,  about  eijuivalent  to  the  English  A,  is  heard 
tlJIO  |iace8,  and  the  P^nglish  E  is  heard  ;iOO  paces.  The  Englisli  I 
IH  somewhat  more  powerful  (340  paces)  than  A,  but  weaker  than 
llic  bnmd  A  or  the  O  sound.  t)i  is  nearly  equal  to  E.  Weakest 
nl'all  diphthongs  is  (>u,as  in  out:  it  is  a  little  stronger  than  Oo. 

<  hnscmajit.t. — Consonants  may  be  classified,  according  to  their 
ucouHlic  and  physiological  laws,  under  two  heads,  viz.,  those 
«  bii'h  are  self-souii<ling,  and  those  which  are  sound-borrowing.' 
Tlie  former  are  such  lis  possess  a  sound  entirely  independent 
(if  association  with  a  vowel  sound,  and  one  that  can  be  defined 
rcxpvcting  its  pitch,  intensity,  and  timbre.  The  latter  are  such 
lis  must  be  either  ]>receded  or  followed  by  a  vowel  in  order  to 
render  them  audible,  and  hence  the  name  of  sound-borrowing 
consonants  has  been  applied  to  them  by  Dr.  Wolf,  of  Frankfurt- 
iiii-lhe-Main. 

11  is  the  weakest  of  all  consonants  when  pronounced  without 
a  vowel.  It  is  lost  at  the  distance  of  a  few  paces.  Next  in 
Ktrength  is  B,  B<i  being  heard  further  than  Ma.  B  alone  is 
heard  at  a  distance  of  18  paces.  The  deeper  a  note  is,  the  less 
effect  it  has  upon  the  ear.  The  high  notes  are  the  most  valu- 
lible  in  thi.s  respect,  as  shown  l>y  Moos.  R,  with  oidy  16  vibra- 
tions in  a  second,  is  not  distinguishable  further  than  41  paces. 
K  and  T  stand  ne.xt:  they  are  both  heard  equally  well  at  OS 
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paces.     T  rfscniljlcs  pretty  closely  a  siinjile  note,  but  it  has  a 

Eitch  which  ajipeiils  more  readily  to  the  ear,  and  is,  therefore, 
eurd  nineh  better  than  B,  wliich  i.s  otherwise  very  similar  to 
it.  K  is  formed  witli  reiatively  favorable  circumstances,  by 
means  of  a  jiowerful  movement  of  the  root  of  the  tongue.  The 
soft  F  is  heard  somewhat  further  than  the  tbregoitiir  letters,  /.  e., 
67  paces.  S  is  perceived  at  a  relatively  greater  distance  than 
the  foregoing,  on  account  of  the  pitch  of  its  fundamental  note, 
which  by  its  sharp  character  attracts  the  ear. 

"To  its  properties  as  a  sibilant  consonant  it  owes  its  ability 
to  express  disapprobation  in  public  assemblies,  to  cry  down 
opposing  sentiments,  and  to  (.-n force  silence.  Both  its  moral 
and  physical  character  are  iidiannoiiic.''  8  can  be  heard  very 
distinctly  170  paces.  Sch  German,  nearly  equal  to  Hh  Knglish, 
is  heard  furthest  of  all  consonants,  because  it  possesses  full  and 
rich  clang-tint,  and  is  composed  of  three  harmonic  notes  which 
predominate,  while  the  inharmonic  over-tones  recede;  this  com- 
posite consonant  can  be  heard  '2O0  paces.  M  and  N,  unaccom- 
panied by  vowels,  are  only  meatiingless  blowing  of  air  through 
the  nostrils.  Mama  and  Nana  are  understood  IHO  paces,  but  at 
a  greater  distance  the  sounds  of  M  and  N  are  lost,  while  the 
vowel  A  is  still  heard.' 

irelmholtz  has  also  pointed  out  the  very  noticeable  fact  that 
if  in  calm  weather  an  ol)server  lie  placed  on  some  elevation 
near  a  town — a  tower  or  a^  hill-top — it  will  be  found  that  words 
are  no  longer  distinguishable,  or  at  best  only  those  composed  of 
M  and  N  with  vowels.  Vowels  can  be  heard  following  one 
another  in  a  curious  interchange,  and  with  remarkaVjle  cadences, 
because  no  consonants  are  hearfl,  aird  the  other  vocal  sounds 
cannot  be  joined  into  words. ^ 

It  is  thus  shown  that  in  the  component  sounds  of  speech  a 
wide  range  of  tests  of  different  intensities  and  jiitch  is  ottered 
to  the  aurist.  8ueh  a  numerous  set  of  tests  is  needed  in  order  to 
discover  whicli  sounds  are  heard  best  by  an  affected  ear.  One 
sound  is  not  sufficient,  because  sm  ear  m.iv  be  unable  to  hear 
certain  sounds,  but  be  comparatively  good  lor  others.  Ilcnce, 
if  only  one  or  two  sounds  slioubl  be  employed,  as  in  the  watch, 
just  those  sounds  might  not  be  heard  a.s  well  as  others.  No 
sound-unit  has  ever  been  established,  and,  if  it  were,  it  would 
be  useless,  since,  from  the  nature  of  the  ear,  sueli  a  unit  would 
not  be  equally  applicable  iu  all  cases.  Theretbre,  speech  becomes 
valuable  as  a  test  because  of  its  composite  sound-nature,  and, 
also,  because  it  is  ever  at  the  coniinatid  of  the  examiner,  whose 

>  Wolf,  op.  cit  .  |>.  68. 
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object  in  applying  it  us  a  test  is  comprehended  by  the  patient 
without  any  preliminary  instruction. 

Test-sentences  and  Tesi-wonU. — Test-sentencea  containing  long 
vowel  sounds  are  of  great  value  in  testing  the  hearing.  Thus, 
arbitrary  sentences,  meaning  nothing  in  themselves,  mav  be 
chosen  lor  tests.'  The  tbllowiti''  are  e-xamples:  "Pour  oil  on 
the  waters  of  Lake  Erie,"  and  '*  He  lies  here  in  awe  of  these  four 
large  tigers.'"  Iii8tea<l  of  sentences,  most  aurists  use  isolated 
test-words,  for  the  sake  of  convenience.  These  may  be  chosen 
according  to  their  logographic  value.  Blake'  demonstrates  that 
a  comparison  of  a  large  number  of  logographic  tracings  of  the 
force-values  of  consonants  shows  that,  while  the  force-value  of 
the  consonant  sounds  ditt'ers  largely  in  different  individuals,  and 
differs  also  in  the  same  individual  at  different  times,  the  com- 
parative value  of  the  con-sonant  sounds  one  to  another  bears  a 
fairly,  though  by  no  means  absolutely,  definite  ratio.  If,  there- 
fore, we  take  the  consonant  sound  which  requires  the  greatest 
logographic  value,  and  which  would  be  most  readily  heard, 
expre.Hsing  its  value  as  lUO,  and  that  of  other  consonant  sounds 
accordingly,  we  have  a  table  from  which  to  select  materials  for 
a  list  of  test-words,  baseil  upon  intensity  rather  than  upon  pitch 
of  the  voice-force  producing  them,  and  serving,  as  in  case  of 
chronic  catarrli  of  the  middle  ear,  as  a  measure  of  obstruction 
to  the  passage  of  sound.  In  compounding  words  from  this 
table,  it  is  better  to  use  monosyllables,  and  it  should  be  kept  in 
mind  that  the  logographic  value  of  consonants  formed  at  the 
back  of  the  mouth  is  greater  in  combination  with  the  lovver- 

E itched,  and  of  the  front  consonants  in  combination  with  the 
igher-pitched,  vowe!  sounds.  The  tabular  list  ia  as  follows : 
T  100,  B  53,  P  58,  I)  45,  G  St),  S  40,  Z  5;j,  C  62,  F  35,  K  31, 
L  21,  N  11,  M  9. 

WhisperbKj  and  Lott/I  Tones. — Very  often  whispers  and  words 
spoken  in  low  tones  are  heard  much  more  distinctly  by  the 
aJBfected  ear  than  loudly  spoken  words.  This  is  due  to  the 
damping  of  vowels,  as  shown  by  Wolf,  whereby  the  consonants, 
which  have  been  stated  to  be  less  sonorous  than  vowels,  have  a 
chance  to  be  heanl.  This  fact  is  of  great  importance,  not  only 
in  estimating  the  hearing,  but  in  addressing  those  hard  of  hear- 
ing. Memliers  of  a  family  very  often  pitch  their  voices  too 
high,  and  hence  confuse  the  afHtcted  one,  thus  gaining  the  idea 
that  the  individual  is  deafer  than  he  really  is.  Un  the  other 
hand,  they  are  surprised  that  on  some  occasions  he  hears  sounds 

'  Dr.  A.  H.  Bnuk,  Ainoricaii  Ouil.  Society,  1«76. 
'  Transuctious  of  American  OU)l.  Sficictv,  1881. 
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and  words  spoken  to  others  in  conipanitivelv  low  tones.  80 
marked  is  tliis  in  those  hard  of  lioaring,  that  it  lias  been  said  a 
deaf  person  always  licars  when  it  is  especiallj  desired  that  he 
should  not.  This  is  due  to  the  physiological  acoustic  fact  men- 
tioned above,  that  in  low-spoken  tones  the  vowels  are  quelled, 
and  the  consonants,  being  allowed  thereby  a  better  utterance, 
are  relatively  strengthened,  and  tlie  whole  word  is  heard  better 
than  if  roared  out.  This  datti|iitig  of  vowels  has  both  its  good 
and  bad  side.  Do  not  elevate  the  voice  too  high  when  you  wisli 
to  make  a  deaf  person  hear,  hut  do  not  lower  it  too  much,  unless 
to  a  whisper,  if  it  is  not  desired  that  he  should  hear. 

Words  may  be  heard  even  when  the  letters  composing  them, 
spoken  sefiarately,  are  not  heard.  This  is  especially  so  for  the 
letters  B,  I',  T.  K,  and  K.  The  reason  of  this  lies  in  the  fact 
that  letters  proiionnce<l  alone  are  really  words.  Thus  B  is  really 
composed  of  sounds  of  b  and  e,  as  in  Oe;  F,  of  pea  or  pee;  K,  of 
kni/,  while  R  is  equivalent  to  sounds  of  the  word  are.  It  may  be 
said  very  truly  that,  in  the  latter  instance,  R,  when  pronounced 
alone,  is  altogether  of  a  phonetic  value  ditferent  from  that  when 
standing  at  (he  beginning  of  a  word,  as  in  Bab^  or  at  the  end  of 
a  word,  as  in  Tar. 

\Vhisp('ring. — Whispering  has  an  advantage  over  loud  words 
in  testing,  smce  the  former  cannot  be  as  easily  conveyed  as  the 
latter  tlirough  the  hones  of  the  head  to  the  auditory  nerve. 
However,  it  must  be  borne  in  mind  that  in  a  cose  reported  by 
Dr.  Dennert,'  in  which  the  cochlea  had  been  lost  by  necrosis, 
the  normal  ear,  though  artiticially  stopped  up  as  thoroughly  as 
possible,  could  yet  hear  whispers  six  feet  ott'.  Sometimes, 
patients  hear  music  better  than  speech,  because  the  faintest 
nmsic  of  an  orchestra  is  more  powerful  than  speech,  as  stated 
by  Wolf. 

Varuibic  Hearing. — The  hearing  varies  very  greatly  in  cases 
of  movable  fluid  in  the  tyrupanic  cavit}'  and  in  some  forms  of 
aural  vertigo.  When  sueh  peculiarities  of  hearing  are  fully 
establtahcd,  they  may  aid  greatly  in  diagnosis.  The  first  kind 
is  made  manifest  by  changes  of  position  of  the  patient's  head; 
the  secorul  form  of  variability  of  hearing  comes  and  goes  with 
the  paroxysm  of  vertigo.  It  is  probably  due  to  alterations  in 
the  condition  of  the  muscles  in  the  tympanum,  whereby  altered 
tension  in  the  sound-conducting  apparatus  is  produced. 

Hearing  Low  Tories  better  than  Hit/h  Ones. — It  is  sometimes 
(d)8ervcd  by  patients  that  they  hear  low,  bass  notes  much  better 

'  Arcbiv  f.  Ohreiib.,  Bd.  x. 
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tluiii  hitjh  ones;  as,  for  example,  in  two  instanoes,  patients  vol- 
unteereu  the  information  that  they  heard  thunder  much  better 
than  tlie  chirping  of  crickets,  and  bass  notes  mucli  better  than 
high  ones  on  the  piano  or  organ.  In  testing  with  a  watch,  it  was 
found  that  one  giving  out  the  deeper  note  was  most  easily  heard 
by  one  of  these  patients ;  the  other  was  not  thus  tested.  E.k- 
perimentally,  I  have  shown  that  a  deep  note  has  the  advantage 
of  high  notes  in  ciisesof  increased  labyrinthine  pressure  (p.  96). 
In  an  increase  of  such  pressure,  the  stapes  becomes  more  fixed, 
and  it  is  on  this  small  bone  that  the  vibrations  begin  to  grow 
less  »s  the  pressure  within  the  labyrinth  is  increased.  In  such 
a  case,  it  is  manifest  tliat,  if  vibrations  from  without  are  nor- 
mally conveyed  to  the  stapes,  there  they  must  meet  with  hin- 
dorHiice  in  their  endeavor  to  reach  the  labyrinth.  Only  the 
more  powerful  sound-waves  are  able  to  overcome  this  obstacle 
und  force  the  stapes  into  to-and-fro  motions  with  the  rest  of  the 
chain  of  ossicles.  I  have,  therefore,  thought  it  might  be  aaked, 
(\>uld  not  tlio  inability  to  hear  high  notes  in  some  cases,  while 
low  one*  art>  heard  nearly,  if  not  quite  normally,  be  construed 
into  a  HJgu  that  the  stapes  is  impeded,  either  by  undue  pressure 
ill  the  labyrinth,  or  by  cativrrlial  tixation  in  the  oval  window? 
That  tlie  cause  of  such  a  peculiar  alteration  in  hearing  probably 
do«>«»  not  lie  in  an  undue  tension  in  the  meml>ran:x  tympani, 
iipp<Mir«  iVom  the  well-known  physical  fact  that  the  tense  mem- 
l»ritiii<  i"  more  susceptible  to  vibrations  of  high  notes  than  to 
thone  of  the  low. 


th  /\i.tt/iii»»  itiitl  Kxtmt  of  Perforation  in  the  Membranu  7't/m- 
fniHi  liuiy  oiuiiio  vftfiation  in  the  hearing  power  for  certain 
nutiitdM,  e«pt<ciully  consonants,  as  shown  by  Wolf.'  Experiraenf.s 
\\\{\\  llie  I'lMiNonunt  H  upon  defective  drum-heads  show  that  the 
pt>ii'(ip|lve  |iiiwer  for  this  sound  diminishes  as  the  extent  of  the 
iIhUm'I  llici'eii"CH.  The  faintness  of  the  consonant  is  most  ob- 
•iM'Vlkble  wholi  it  stands  at  the  end  of  the  word.  It  may  also  be 
Ntiltl  that  dofoctM  of  the  membrana  flaccida  are  attended  with 
ilM'iil  detiliit'iiH  tor  all  sounds,  which  is  probably  due  to  an  impli- 
UHlliiii  of  (lio  luulleo-iiicudal  joint. 

'tVthti()  th  He*inn<f  in  Oi)e-si<lf(l  Dotfness. — In  measuring  the 
IlKHi'liitf  lbr  houikU  conveyed  through  the  air  in  cases  of  one- 
xhlod  (reiilhiiM,  ov  t>f  haniness  of  hearing  contined  chiefly,  if  not 
(•nllieh,  III  tiiiK  car.  care  must  be  taken  not  to  attribute  to  the 
IVtMMc  ciii  that  which  is  really  heard  by  the  better  ear.  though 
Nluppud  and  (Mined  iVoni  the  examiner.  In  any  case  where  one 
UNI'  In  bullig  limtiMl,  ttccui'ttcy  would  demand  the  isolation  of  the 

'  S|knwihit  uiiil  Uhr.,  3d  p«rt. 
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other.  T^sually,  tlie  ear  not  Ijcin^  tested  is  .stiip]»cfl  aiul  turned 
from  the  source  of  sound,  the  e:ir  under  cxiiniiiiiition  heinir  left 
open  and  turned  towards  the  sound-souree.  This  method  wiU 
usually  give  at  least  a  pro.\iniate  result  as  to  the  amount  of 
hearing  in  the  worse  ear,  but  in  order  to  exclude  the  fact  that 
the  better  ear,  though  stopped  and  turned  away,  hears  some  of 
the  test,  it  will  he  necessary  to  measure  the  hearing  in  the 
worse  ear  alternately  open  and  i^topjied  in  order  to  see  what 
effect  this  stoppage  will  have  upon  tlie  amount  of  hearing  it  is 
supposed  the  woi-se  ear  still  retains. 

In  the  method  of  Dennert  and  liUOiO,'  the  voice  is  relieil  upon 
chietly  for  the  test.  The  l>etter  ear  is  stopped,  turned  towards 
the  source  of  sound,  and  tested,  the  deafer  ear  being  alternately 
opened  and  closed.  The  difference  in  the  hearing,  if  ibere  be 
any  elicited  bv  this  method,  is  set  down  to  the  worse  ear. 

A  plan  simiiar  to  the  foregoing,  and  one  which  1  have  used 
for  a  long  time  in  cases  of  one-sided  deafness,  is  as  follows: 
Place  the  patient  so  that  the  affected  ear  is  towards  the  surgeon. 
Then  with  the  tinger  stop  the  ear  not  to  he  tested.  Tbis  may 
he  done  hj'  the  patient  or  by  an  assistant,  [ireferably  by  the 
latter  wlien  great  certainty  is  needed.  Now,  witb  the  affected 
ear  open  and  turned  towards  the  surgeon,  let  tests  of  its  hearing 
power  be  made.  When  the  api>arent  limit  of  hearing  on  the 
affected  side  is  obtained,  let  that  ear  he  closed  as  the  other  ear 
is,  and  tlien,  with  the  affected  ear  still  turned  towards  the  ex- 
aminer, let  tests  be  made  again.  If  the  closure  of  the  deaf  ear 
causes  no  difference  in  the  hearing  distance  already  obtained,  it 
is  fair  to  conclude  that  whatever  amount  of  hearing  exists  is  not 
due  to  passage  of  sound  through  the  external  auditory  canal  of 
the  worse  ear  turned  towards  the  test.  In  such  a  case  the  con- 
clusion must  therefore  be,  that  sound  either  goes  more  easily 
through  the  bones  of  the  head  on  the  affected  .side  than  throngh 
the  meatus,  to  the  auditory  nerve  (which  would  be  absurd),  or 
thavt  sound  has  reached  the  brain  l)y  the  other  ear.  Also,  it 
may  be  concluded  that  the  affected  ear  is  practically,  totally 
deaf. 

If,  however,  stopping  the  ear  turned  toward  the  examiner 
(the  ear  supposed  to  l)e  the  deafer")  makes  that  ear  still  deafer, 
let  the  examiner  :i|iproach  the  patient  and  repeat  the  tests  until 
tliey  are  heard  once  nu>re.  The  second  liearing  of  the  tests  is 
evidently  due  to  conduction  of  sound  through  the  cranial  bones 
and  the  finger  in  the  meatus,  and,  therefore,  must  not  be  mis- 
takeidy  regarded  as  aerial  conduction.  The  extent  of  the  power 
of  the  ear  to  hear  in  this  latter  way  will  lie  expressed  in  the 
difference  between  the  limit  of  hearing  the  first  test  and  the 


'   Anjbiv  I".  Oiiri'iilu'ilkiimlu,  IST.j 
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limit  of  the  second.  Thus,  a  patient  may  hear  speech  as  far  as 
eight  feet,  with  the  good  ear  stopped  and  turned  away,  and  the 
anected  ear  open.  WIkmi  the  latter  is  stojiped,  but  still  turned 
toward  the  examiner,  speech  is  no  longer  heard  at  eight  feet, 
but  it  may  be  perceived  by  the  j^iticnt  at  a  distance  of  three 
feet,  both  ears  still  being  kept  lirmly  stoppe<l.  In  such  a  case, 
not  the  former  distance,  but  tlie  difference  between  it  and  the 
latter  distance,  viz.,  lire  feet,  must  be  rcgiirded  as  the  limit  of 
aerial  conduction  b}'  the  external  auditory  canal,  fur  that  repre- 
sents the  amiiuni  of  loss  of  hearing  caxsed  bi/  stoppinf/  the  meatus. 

Whatever  is  heard  just  as  well  with  the  deafer  ear  stopped 
aa  wlien  open,  tl»e  better  ear  remsdiiing  stopped  througlK)Ut  the 
testing,  nmst  still  be  heard  by  the  better  ear  tlirtmgli  the  head; 
but  whatever  is  heard  only  witii  the  worse  ear  open,  the  good 
ear  being  stop}ied,  niust  be  attributed  to  the  worse  ear. 

Another  method  of  getting  at  the  amount  of  hearing  in  a 
very  deaf  ear,  or  perhajts  a  totally  deaf  one  for  all  that  is  known 
before  the  examination,  is  to  begin  the  testing  with  both  ears 
of  the  patient  closed.  Then,  with  the  worse  ear  toward  the 
sounii-sourcc.  try  to  find  out  how  much  is  heard:  after  which 
let  tlie  artificial  stopi)agc,  usually  accomplished  either  by  the 
linger  of  the  patient  or  of  an  assistant,  be  removed  from  the 
worse  ear,  the  better  one  remaining  stopped. 

The  difference  in  the  two  results,  if  there  is  any,  must  be  the 
true  amount  of  hearing  on  the  affected  side.  If  there  is  no 
difference  in  the  result,  it  is  fair  to  conclude  that  stiund  con- 
ducted through  the  auditory  canal  to  the  deaf  ear  is  not  per- 
ceived by  it.  This  being  the  case,  if  words  repeated  on  the 
affected  side  are  still  heard,  it  is  not  due  to  any  reiunaut  of 
hearing  power  in  the  deaf  ear,  but  rather  to  the  passage  of  sound 
through  the  head  to  the  good  ear. 

The  question  might  be  asked.  Why  cannot  sound  be  conveyed 
to  the  deaf  ear  through  the  head,  if  it  is  conveyed  to  the  better 
ear,  which  is  sto[iped  and  turned  away  from  the  sound-source? 
The  reply  would  be,  tliat  an  ear  which,  either  when  stopped  or 
open,  perceives  no  difference  in  sound  conveyed  by  the  meatus, 
is  not  sensitive  enough  to  hear  sound  conveyed  to  it  through 
the  head. 

Tiic  Eii/olic,  Applicatiun  if  the  Ear-tnitnpel. — In  order  to  find 
out  which  parts  of  the  chain  of  ossicles  are  most  affected  in 
cases  of  sclerosis  and  stiflening  of  these  portions  of  the  mi<ldle 
ear,  it  has  liccn  proposed  by  Dr.  Albert  Bing,'  of  Vicuna,  to 
substitute  the  ordinary  means  of  diagnosis  found  in  the  catheter, 

'  Die  entotUdie  Anwendiins  des  Ilfirrohrs.  Moiiutiiscbr.  f.  Uhrenheilkunde, 
No6.  H,  9,  mid  10,  ISVC. 


SOUND,  HEARING,  AND    TESTS    OF    THE    LATTEB.      209 

the  auecultatioii-tnbe,  and  in  the  direct  inspection  of  the  inem- 
brana  tynipani,  by  what  he  terms  the  entotic  applioation  of  the 
hearing  trumpet. 

This  is  done  l)y  speaking  through  a  collector  of  sound,  one 
eud  of  which  is  made  to  coniinunicate  directly  with  the  tym- 

Sanie  cavity,  through  a  catheter  fixed  in  the  Eustachian  tube. 
>y  such  an  apparatus,  sound-waves  may  be  brought  directly 
into  the  tympanum  aud  made  to  fall  immediately  upon  the  foot- 
plate of  the  stapes,  from  which  they  are  carried  over  to  the 
fluid  of  the  labyrinth  and  the  auditory  nerve.  During  the  ex- 
amination by  this  method,  the  ears  of  the  patient  are  to  be 
stopped,  in  order  to  prevent  sound  from  entering  by  the  external 
auiiitory  canals,  and,  in  order  to  prevent  lip-reading,  the  eyes 
of  the  patient' should  be  chised;  he  nuiy  then  be  required  to 
repeat  what  he  hears. 

According  to  the  greatei-  or  less  ability  of  the  patient  to  hear 
by  this  method.  Dr.  Bing  concludes  that,  1,  the  stapes  is  entirely 
norma!,  <ir  2,  thai  it  is  more  easily  movable  than  either  of  the 
other  ossicles;  o,  that  the  obstacle  to  conduction  lies  only  in  the 
stapes  or  in  it  and  the  other  ossicles  at  the  same  time,  or  4,  that 
the  stapes  has  become  ancliytosed.  In  one  instance  in  which 
the  patient  heard  much  better  by  the  entotic  method,  until  a 
perforation  in  the  drum-head  was  freed  of  tough  exudation, 
when  he  heard  better  both  with  and  without  tlie  trumpet,  it  wa.s 
concluded  tliat  the  chief  obstacle  to  conduction  of  sound  lay  in 
the  malleus  and  incus,  while  the  stapes  was  easily  moved. 
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CHAPTKIJ    I. 

ORGANIC  DKFKCTS  AND  CUTANKOU8  DI8KASKS. 
OaaAMIC    DKFECT8. 

AMON<i  oivanio  detects  in  the  auricle  may  be  mentioned,  ab- 
Koncc,  nhirafity,  abnormal  position  and  shape,  as  well  as  partial 
and  dctcitivo  <lcvolopmcnt. 

A  partial  or  total  want  of  the  anride  may  be  congenital.  This 
may  Ik'  tonfined  to  one  8i<lc,  or  it  may  occur  on  both  sides  and 
ill  conjunction  witli  other  detects  ot"  the  head  produced  by 
lUtoratum  or  imperfect  development  of  the  visceral  arches. 
Such  defects  interfere  more  or  less  with  the  fineness  of  hearing. 
Trt»untatic  loss  of  the  auricle  frequently  occurs  from  accident, 
punishtucnt.  and  disease. 

Plurality  aad  Abnormal  Position  of  Auricles.  —  A  plurality  of 
auricle*  has  been  found  in  lower  animals'  and  in  man.  "Casse- 
bohm  ndntes  a  wise  of  »  child  with  four  cars,  two  naturally 
nla^xHl,  and  t«o  lower  down  on  the  neck;  there  were  in  this 
UtattBoetwo  (H-trous  {x^rtions  in  each  temporal  bone."' 

Birk«n*  h«$  r«^{>ortc«l  the  «.^a$ie  of  a  yxHin^sirl  who,  in  addition 
to  irregularities  in  hvr  eHrs,  hatl  on  e«ch  sioe  above  the  middle 
Dt  tiM  atonio^^ikKiiuetoid  tnu^k^le,  a  lar^ne  growth  resembling 
tiM  t«^1«  of  Ml  Miriolo,  tmeh  supplied  wuh  an  artenr,  and  con- 
taiMH«  r«ti«riu>  flM«ili«»  Uln  tlkM  of  tkft  {MUM. 

F^.  TS  m>niMitu  potkias  of  a  aiipaniaiiMnrr  auricle  which 
I  ob«>Mv<^l  in  a  wroaMut.  fortr  T«ar»  oM,  who  prewnted  herself 
at  the  Philade^ta  Potydinic.    Tbcra  appeared  to  be  a  rudi- 
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nieiitary  and  sniieiMiuint-'rary  tragas  iuid  Inlyiile.     TTer  auricles 
were  normal,  and  her  hearing  iinaftected. 

Fig.  74   represents  a  superiiLunerarv  tragus  in  front  of  the 
auricle  of  a  lioy  eleven  years  old.     The  hearing  was  perfect. 

Fig.  74. 


The  lad  having  applied  for  relief  from  an  attack  of  herpes 
zoster  on  the  helix  and  antihelix,  the  afipendage  was  seen  and 
sketched. 


Malformations  of  the  Auricle.  —  Malformation."  of  the  anricle 
are  generally  found  conneeted  with  defects  or  absence  of  ^he 
external  auditory  canal.  The  surgeon  is  usually  consulted  to 
know  whether  the  maiformation  wfjl  interfere  with  the  hearing 
of  inlimts  thus  deformeil.  and.  if  so,  whether  an  operation  will 
relieve  the  deafness  and  deformity. 

Mr.  Toynhce,'  in  hi.-i  excellent  work,  has  given  an  account  of 
a  paper  by  I'rot'.  .\llen  Thomson,-  treating  of  malformation  of 
the  external  ear  and  the  ootiditinn  of  the  hearing  in  such  eases. 
It  is  there  shown  that  in  an  incomplete  development  of  the  in- 
tegumeutal  part  of  the  ap|iaratus,  viz.,  the  auricle  and  outer 
part  of  the  meatus,  there  is  UKually  absence  of  the  tympanic 
ring,  and  conseipiently  of  the  bony  part  of  the  meatus;  that 
there  is  also  a  defective  state  of  the  cavity  of  the  tyinpamim  and 
chain  of  snuill  bones,  and  occasional  irregularity  or  deticiency 
in  the  development  of  the  malar,  palatal,  ami  maxillary  portions 
of  the  face  and  mouth. 

Gruber'  has  stated  that  in  deformities  of  stlch  a  high  grade 
he  has  never  found  a  normal  auditory  canal.     Usually  there  is 

'   DUeases  of  tlic?  Ear,  London,  18H8,  pji.  14,  15. 

'  Rdinbun;))  .loiirnni  of  MeUiuul  Science,  April,  184". 

•  Lchrbuch  der  Ohrenlieilkunde,  p.  'JTo. 
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not  a  trace  of  one  iifcsent,  or  at  bt't*t  it  is  a  narrow  and  short- 
blind  paseiige  connected  with  the  auricle.  The  latter  usually 
does  not  occupy  a  position  similar  to  that  of  a  normal  auricle, 
hut  is  eilher  nearer  the  cheek  or  pushed  downwards  toward  the 
throat,  and  ie  movable  in  all  directions  with  tlie  neighhoring 
skin.  This  is  an  important  fact  to  bear  in  mind,  if  there  is  any 
incliniitiou  lo  make  an  artitioial  auditory  canal. 

Of  the  two  cases  reported  liy  Dr.  C.  d.  Blake,'  the  following 
is  considered  by  him  as  of  great  interest: 

It  occurred  in  the  right  ear  of  a  girl  three  years  old;  the  long 
diameter  of  the  auricle  formed  an  angle  of  45°  with  the  vertical 

Elane  of  the  head;  the  position  of  the  helix  was  barely  indicated 
y  a  slight  reduplication  of  the  superior  jiortion  of  the  auricle, 
and  the  antilielix  represented  by  a  slight  elevation  above  the 
superior  border  of  the  concha;  the  whole  of  this  portion  of  the 
auricle  resembled  that  of  the  chimpanzee,  or  of  the  cases  ot* 
dementia  given  by  Laycoek. 

"The  perception  for  musical  tones  on  this  side  of  the  head 
seemed  to  be  good,  and  the  integument  covering  the  meatus 
could  easily  be  depressed  with  a  probe.     Under  these  circum- 


Fig.  78. 


Fiu.  70. 


stances,  an  exjilorator^-  operation  was  advised,  but  unfortunately 
the  patient  did  not  return  at  the  appointed  time.  The  family 
history  of  the  patient  gave  no  other  case  of  malformation,  and 
the  little  jiatient  herself  was  otherwise  normally  developed." 

The  accomjiauying  figures  represent  the  ears  of  a  boy  eight 
years  old,  the  left  auricle  of  whom  is  small  and  deformed.     I 


'  Stiitiiiticnl  Rpp<5rt,  IfiiVi  iiisc-  ol' 
HiiU  EHr  Intiriimrv,  1872. 
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saw  tliis  case  wlifti  lie  wiw  only  three  years  old.  The  deformities 
are  cotii;e!iital.  In  January,  1HS4,  when  he  was  eiglit  years  old, 
I  examined  him  again,  and  made  the  t'ollowing  notes.  The 
hearing  of  the  right  ear  is  perfeet.  The  tnnirig-tork  vibrating 
on  the  vertex  is  best  heard  in  the  right  ear.  There  is  no  meatus 
on  the  left  side,  hut  there  is  a  slight  depression  on  the  concha 
where  usually  tlie  meatus  is  found.  The  auricle  seems  loosely 
attaclied  to  the  side  of  the  head,  tiiid  the  finger  cannot  detect 
anything  like  an  osseous  canal.  The  auricle  seems  to  be  attached 
to  a  cup-shaped  depression  lying  between  the  mastoid  and  the 
root  of  tlie  zygoma.  The  child  is  otherwise  healthy,  as  are  his 
parents  and  brothers  and  sisters.  There  are  no  supposed  reasons 
given  by  the  parents  for  the  deformity  in  their  child. 

With  rudimentary  auricles  and  absence  of  external  auditory 
canal  sometimes  there  may  be  found  a  faulty  development  of 
the  corresponding  side  of  the  face,  as  observed  by  von  Troeltsch 
and  Wagenhiiuscr.'  Cases  of  microtia  have  been  reported  by 
Blake  and  I).  Hunt,''  and  also  by  W.  H.  Robb.'  In  connection 
witli  congenital  niacrostoma,  in  which  a  fissure-like  prolonga- 
tion of  one  side  of  the  mouth  is  found  extending  into  the  cheek 
backwards  toward  the  ear,  and  in  which  the  Jower  jaw  is  mal- 
formed, malformations  of  the  auricle  and  auricular  appendages 
are  observed.*  In  these  cases  the  hearing  may  not  be  much,  if 
at  all,  affected. 

Congenital  Fistula  of  the  Ear. — This  is  a  rare  form  of  malfor- 
mation or  arrested  development  near  tlic  ear.  Cases  of  it  have 
been  described  bv  Schwartze,  Heusinger,  Schede,  Schraitz,'  and 
Pfluger.' 

It  consists  in  a  dimple  or  a  small  fistulous  opening  dose  in 
front  of  the  tragus,  in  the  helix,  or  just  in  front  of  it,  above  the 
tragus,  and  in  the  concha,  whicli  may  extend  in  some  cases  as  far 
as  the  tympanic  cavity.  It  may  be  symmetrical,  as  shown  by 
Pfliiger,  or  in  connection  with  defects  in  the  throat,  as  shown 
bj-  Schmitz.  In  the  case  given  by  Pfliiger  a  probe  could  be 
inserted  Ih  cm.  without  difficulty  or  pain.  An  interesting 
fact  connected  with  the  history  of  this  case  was  that  pus  had 
been  discharged  a  number  of  times  from  these  openings,  afler 
attacks  of  earaciic.  The  cause  of  this  anomaly  is  consiflered  by 
Heusinger,  Schmitz,  and  Pfliiger  to  be  an  arrest  of  development 

'  Archiv  f.  Olirc'nlK'ilk..  Bd.  Jtix.  8.  55. 

•  American  Jourmil  nf  Otology,  vol.  iii.,  1881,  p.  3. 
»  Ibid.  p.  278. 

'  ilohn  U.  Morgan,  British  Med.  Journnl,  Nov.  12,  1881. 
'  Ufbor  Hstiila  auris  cntiRi'nita,  etc.,  Halle,  1878.     A.  f.  O.,  Bd.  ii.,  N.  F.  1874, 

8.  801.     Abstract  by  Jacobv. 

•  Monatsscbr  f,  Ohrenlieilkunde,  Xo.  II,  1874. 


in  tilt"  first  visceral  ck-lt,  a  view  also  hold  by  Vircliow.  Urbant- 
soliitsch'  reports  twelve  cases  of  this  defect  occurring  among 
2(100  cases  of  ear  disease,  observed  by  him  in  Vienna.  It  was 
liilatcrul  in  three  instances.  The  same  writer  states  that  tliis 
defect  is  more  common  in  the  lower  animals,  like  tlie  sheep  and 
the  horse,  flian  in  man,  as  has  been  shown  l)y  Meckel  and 
Genft'rcy  St,  Ililaire.  Kipp.  Schwabach.  and  Paget  have  also 
miblislicd  accounts  of  the  observation  of  this  defect.  The  author 
has  seen  six  cases  of  it. 


CUTANBOUS    DISEASES   OF  THE   AURICLE. 

Tlierc  are  some  cutaneous  diseases  of  the  auricle  and  of  the 
jiarts  adjacent  to  the  ear  which  may  fall  to  the  care  of  an  aural 
siirLTcoii,  and  they  shall  be  ])riefiy  considered. 

Simple  Erythema. — This  disease  is  usually  caused  by  local 
irritation  from  bites  of  insects,  badly  fitting  head-coverings, 
csjiccially  in  inlants,  the  action  of  the  sun  on  the  ex]iosed  ear, 
and  the  instillation  of  various  nostra  inti)  the  ear,  or  by  irritating 
discharges  from  the  organ  itself.  The  membrana  tympani  may 
not  be  aft'ceted. 

Treadiiait. — In  mild  cases  of  erythema  of  the  auricle  very 
little  treatment  is  demanded.  If  the  itching  and  burning  are 
great,  it  is  iiest  tf>  use  soothing  dressings,  such  as  cream,  ung. 
a((uu'  rosie,  »*im|)lc  cerate,  and  the  various  mucilages,  an  excel- 
lent oue  being  iiuince-seed  mucilage. 

Eryiipelas. — Erysijielas  of  the  auricle  may  occur  as  a  primary 
oi'  idiopathic  disease  fi'om  local  cold,  or  secondarily  by  extension 
of  tlic  disease  to  the  auricle  fmm  parts  adjacent  to  it.  In  the 
iatlei'  instance  the  prognosis  will  depend  greatly  upon  the  con- 
dition of  the  patient  and  the  previous  condition  of  the  ear. 

While  erysipelas  of  the  face  and  head  as  a  rule  will  render 
JK'ariiig  in  any  case  didl,  most  })robably  by  an  occlusion  of  the 
auditory  camil,  it  docs  not  necessarily  leave  the  hearing  perma- 
iii'titlv  ini]»airc<l.  Even  wliere  erysipelas  attacks  an  ear  pre- 
viously diseased,  the  bad  consequences  are  not  permanent.  In 
the  case  of  a  young  lady,  18  years  old,  I  have  seen  four  or  five 
ul  lacks  of  eiysi|iela8  of  the  face  in  the  course  of  a  few  years. 
Hn  the  right  side  she  has  a  chronic  purulent  discharge  from  the 
iiir,  dating  IVoni  early  childliuod.  Diu-ing  the  time  .«he  has  been 
under  tnv  nbscrxation  tlie  erysipelas  lias  always  made  the  con- 
dilion  of  the  diseased  ear  temporarily  worse,  but  notwithstanding 

'   M.  f.  Ohreiilicillvunde,  No.  7,  1H77. 
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the  repeated  liiiulerance!?  to  recovery,  experienced  by  the  ear,  it 
huvS  graduiilly  assumed  si  more  healtiij-  condition. 

Dmtment. — Tlie  treiitiiient  of  erysipelas  of  the  auricle  is 
siinihir  to  tliat  of  the  disease  elsewliere,  excepting  that  care 
must  be  exercised  not  to  apply  such  cold  dressings  to  the  ear 
as  would  he  justifiable  in  the  disea.se  on  tlie  face.  It  is  prefer- 
able to  apply  light  dressings  to  the  erysipelatous  ear,  such  as 
light  gauze  or  linen  sprinkled  with  tlour  or  rice  powder,  and  to 
avoid  cold  nioisfutr. 

Intertrigo. — This  disease  may  be  found  in  children  of  all 
classes,  and  in  the  healthy  as  Avell  as  the  unliealthy.  It  is 
caused  by  mechanical  irritation  where  the  posterior  surface  of 
the  auricle  comes  in  contact  with  the  niavStoid  suriiice.  It  is 
due  primarily  to  a  certain  amount  of  maceration  of  these  sur- 
faces, which  favors  excoriation  and  chafing.  Hence  dryness 
behind  the  auricle  must  be  maintained.  Cleanliness,  of  course, 
must  be  observed,  but  too  much  washing  is  as  bad  as  too  little. 
The  ilisease  may  also  be  caused  by  too  niu(;h  warmth  about  the 
head,  tightly  fitting  cajis,  picking  at  the  ear  on  the  part  of  the 
children  tiicmselves,  or  by  tossing  or  working  the  head  about 
on  the  pillow,  which,  of  course,  causes  the  auricle  to  rub  against 
the  mastoid  surface.  The  prognosis  is  favoraljle.  The  disease 
should  be  arrested  as  soon  as  possible  in  order  to  prevent  it  from 
passing  into  an  eczematous  condition. 

T)-cabiimi. — After  the  disease  is  fully  established  all  washing 
of  the  parts  lu-hind  the  ear  should  cease,  anil  the  moist  surfaces 
be  dusted  with  a  |)owder  consisting  of  one  part  of  oxide  of  zinc 
(Hubbuc's  preferable)  and  from  two  to  seven  parts  of  pure 
itarch.  This  will  form  a  white  crust,  which  should  be  let  alone 
intil  it  (Irojis  oft",  when  the  surface  underneath  will  be  found  to 
lave  entirely  healed. 

Frost-bite, — In  very  cold  winters  with  us,  and  in  cold  climates 
every  winter,  frost-bitten  ears  are  not  uncommon.  No  special 
treatment  is  demanded  in  acute  cases.  Care  must  be  taken  to 
avoid  too  sudden  a  reaction,  and  this  is  done  by  the  application 
of  ice-water  or  snow  at  first,  with  the  gradual  application  of 
warmer  water.  If  vesicles  and  subsequent  excoriation  occur,  we 
must  prevent  the  access  of  air  as  nmch  as  possible  to  the  af- 
fected parts,  by  the  application  of  emollient  cerates  or  collodion." 
In  many  cases,  when  nothing  better  can  be  procured,  the  ex- 
coriations, produced  by  the  frost-bites,  on  the  auricle  may  be 
covered  by  linen  smeared  with  ordinary  glue.'  New  formations 
of  cartilage  nuiy  occur  throughout   the  entire  helix   ami    the 


Rmu,  op,  cil,,  p.  I'Tl. 
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luajor  portion  of  the  pinna,  as  a  result  of  fro8t-bite,  and  liarfl 
and  sensitive  nodules  may  He  felt  in  the  lobe.  In  such  a  case, 
seen  recently  by  the  author,  the  skin  was  juirplish,  covered  with 
a  slight  amount  of  branny  .scales,  and  the  nodules  could  be  dis- 
tinctly seen  as  well  as  felt.  The  nodules  in  the  auricle  in  this 
case  did  not  resemble  the  gouty  deposits  described  by  Garrod.^n 
They  were  so  close  together  that  the  suriace  of  the  cartilage  o^| 
the  auricle  had  lost  entirely  its  .smoothness.  At  the  same  time, 
the  entire  auricle,  especially  at  the  more  elevated  nodules,  waa_ 
(juite  sensitive  to  pressure. 

Taphi,  as  described  by  authors  treating  of  gout,  do  not  appea 
to  be  very  common  in  this  country. 

Lupus  erythematosus,  lupus  vulgaris,  psoriasis,  ichthyosis,' 
comedo,  acne,  keloid,  raolluscum  tibrosum,  with  the  disease 
elsewhere  on  the  bod^-,  and  ringworm,  may  attack  the  auricle; 
but  beyond  the  mere  mention  of  their  occurrence,  it  is  not  neces- 
sary to  enter  into  a  discussion  or  description  of  them  here«M 
The  reader  is  earnestly  requested,  however,  to  bear  in  mind  the 
possibility  of  these  diseases  being  found  on  the  auricle  and 
<:oncha,  aud  in  the  auditory  canal,  and  to  become  acquainted 
with  their  nature  and  treatment  as  set  forth  in  works  on  derma- 
tology. ^1 

FemphigUB  Gangrsenosus  of  the  Auricle. — This  disease  was  first 
described  by  Dr.  Whitley  Stokes,  and  mentioned  by  Wilde  ^  in 
the  medical  memoir  attached  to  the  census  of  Ireland  in  1841. 
It  is  peculiar  to  Ireland,  very  apt  to  attack  cliildren  on  or  about 
the  ears,  is  very  fatal,  and  prevails  especially  among  the  lower 
orders.  It  is  said  to  have  caused  17,799  deaths  in  ten  years  in 
Ireland,  the  truth  of  which,  Wilde  is  inclined  to  believe.  It  is 
not  known  in  this  country,  though  the  scars  left  by  it  have  been 
seen  by  the  autlior,  in  an  Irish  woman. 

Phagedtena,  or  cancrura  auris  and  gangrene  from  einboliem, 
may  be  mentioned  as  of  uncommon  occurrence. 

Gangrene  of  the  ears  occurs  in  some  low  fevers ;  it  may  be 
symmetrical  and  associated  with  gangrene  of  the  nose.  It  has 
been  observed  after  intermittent  fever  by  H.  Fischer,*  and  after 
typhus  by  Estlander.*  Gangretie  of  the  auricle  is  "similarly 
referred  to  by  Patry,*  and  by  Barker  and  Cheyne.*  It  is  usually 
a  very  bad  symptom,  being  the  immediate  precursor  of  death 
in  most  cases,  though  recovery  has  ensued  after  gangrene  of  the 

I  Treatment  of  Gout,  London,  1869.  • 

'  Diseafes  of  the  Ear,  Amorican  cd.,  1853,  p.  174. 
'  Langenbcck '8  Arcliiv,  vol.  xvii.  pp.  385--33".t. 

♦  Quoted  by  Fi.<ichcr.  »  Archives  O^n^rales,  1863,  i.  p.  144. 

*  ObeerviUions  on  Fevers,  etc.,  p.  282,  vol.  i.  Sec  also  Toner  Lecture  for  1877J 
by  Wm.  W.  Keen,  M.D. 
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auricles  had  oocurred  in  t_v[ilius  ffver,  as  sliown  by  Estlander, 
and  by  Barker  and  Clieyiie.  It  it*  generally  associated  with  livid 
and  gangrenous  spots  elsevvliere  on  the  body. 


Eczema. — Eczema,  both  in  the  acute  and  chronic  form,  may 
be  found  in  tlie  auricle,  and,  as  a  disease  modified  by  its  seat 
in  an  organ  of  special  sense,  becomes  of  interest  to  the  aurist. 
The  aj^ute  form  is  more  common  than  the  chronic,  attacks  all 
ages  and  sexes,  but  is  more  frequent  in  children  and  in  females. 
It  is  supposed  to  be  connected  with  the  phases  of  menstruation, 
and  is  considered  by  some,  to  be,  with  other  symptoms,  indica- 
tive of  the  menopause.'  In  children,  acute  eczema  is  often  pro- 
duced artificially  by  uncleanliness,  by  their  own  picking  at  the 
ear,  and  by  head-coverings  which  fit  too  closely.  In  adults,  acute 
eczema  of  the  ear  is  frequently  caused  by  the  intnxluctioii  into 
the  organ  of  improper  remedies  for  earache,  toothache,  etc. 

Acute  Eczema  of  the  auricle  or  auricles  may  be  idiopathic  or 
an  accompaniment  of  other  diseases  of  tlie  ear,  or  it  may  occur 
in  the  auricle  from  the  contiguity  of  the  latter  to  other  parts  of 
the  head  affected  by  the  disease.  The  idiopathic  form  may 
appear  on  hoth  sides  of  the  auricle,  or  it  may  be  circumscribed 
on  the  anterior  surface.  The  greatest  interest  this  disease  can 
have  for  the  aurist,  is  when  it  attacks  the  auditory  canal  and 
invades  the  membrana  tymjwni. 

7Veti/menL — The  treatment  of  eczema  of  the  auricle  will  be 
similar  to  that  of  eczema  anywhere  else  on  the  general  surface, 
with  of  course  the  modification  rendered  necessary  by  care  not 
to  apply  any  remedy  which,  by  escaping  into  the  auditory  canal, 
would  injure  the  drum-head.  The  treatment  of  the  acute  form 
of  eczema  of  the  auricle  should  always  be  very  simple,  and  the 
dressings,  when  once  applied,  should  not  be  changed  more  than 
twice  daily.  Most  important  is  it  that  little  or  no  washin*,  and 
ab.solutely  no  soap,  should  beapjdied  to  the  auricle  affected  with 
acute  or  even  subacute  eczema.  Both  glycerine  and  cod-liver 
oil,  applied  oti  ple<lgct8  of  charpie,  and  bound  firmly  to  the 
eczcmatous  auricle,  are  of  great  value  in  children." 

The  following  powder  will  be  found  of  great  benefit  in  cases 
of  acute  eczema  of  the  auricle: 


Ii._FI<.r.  zinoi,  jij  | 
Aliiminis, 
Ainvli,  aa  .^j. 
M.     Fmt  ptilv. 


'  firuber,  op.  cit  ,  p.  ;!88. 

»  Gruber,  Lelirbui'h  d.  Ohrenh.,  1870,  p.  202. 
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Another,  equally  useful,  is  as  follows; 

K. — Zinci  ox.,  .^j-iv; 
Aiiivli,  .'jiv-vij. 
M.    Fiat  puiv. 

These  powders  should  be  dusted  carefully  and  thoroughlv 
over  the  diseased  auricle,  and  the  latter  should  then  remain  un- 
disturbed as  much  as  possible.'  The  ointment  of  the  oxide  of 
zinc,  benzoated,  is  also  a  very  efficacions  remedy  in  eczema  of 
the  auricle,  acting  as  a  ]>rotector. 

If  the  heat  and  burning  become  very  great  in  acute  eczema 
of  the  auricle,  cohl  niust  be  applied,  with  caution,  to  the  diseased 
surface.     This  is  best  done  with  cloths  steeped  in  cold  water. 

Hebra'  used,  in  acute  eczema,  n  salve  which  he  called  tlie  Ung. 
Diachyli,  which  is  made  as  follows: 

R. — Ol.  olivip,  opt.  fl^xv; 
LithurLtyri,  .^iij  .^^vj  ; 

.\<1U»'.  i|.  s. 

(.'oqiie.     M.     Fiat  I'lig.' 

This  may  be  used  in  acute  eczema  of  the  auricle.  The  salve 
may  be  rulibed  in  with  the  linger  two  or  tliree  times  daily,  or 
it  may  be  smeared  on  linen  and  the  latter  applied  as  a  plaster. 

Subacute  Eczema. — f^hould  tlie  eczema  pass,  as  it  is  apt  to  do, 
into  a  subacute  fornr,  characterized  Viy  great  swelling,  vesicles, 
and  fissures  in  the  skin,  the  auricle  should  be  thorougldy  rubbed 
twice  daily,  with  sapo  viridis,  the  Schniierseife  of  the  Germans. 
Then  the  disease  should  be  treated  as  an  acute  form. 

The  subacute  form  of  eczema  of  the  auricle  may  be  treated 
beneficially  by  the  application  of  Hcetuin  cmlhtiridis  to  the  slug- 
gish parts,  and  then  pencilling  the  latter  with  tlie  following: 


IJ. 


-Ul.  cudini,  fl,^ij  ; 
.\Icohol,  li_5J. 


This  will  often  prevent  the  disease  from  becoming  chronic 
Traitiimit. — In  chronic  eczema  of  the  auricle,  the  aim  must 
be  to  allay  irritation,  and  at  tltc  same  time  to  stimulate  the 
parts  into  a  healthy  action.  Attention  must  also  be  i>aid  to  the 
general  condition  of  the  patient,  and  the  internal  treatment  by 
means  of  alterative  tonics,  among  which  arsenic  will  be  found 

'  Si:e  (Jnibtr's  Lelirlnieh  J.  Ulirenhfiikiiiide,  ii.  2'J-i. 

*  This  ointment  is  Jitticiilt  to  imike,  reijuiriii^  more  than  orditiurv  plmrm*- 
ceiuicul  slvill.  Tliut  t"i>nii  prepnn-il  by  McKflway,  Borell,  Cramer  iSc  Small,  and 
.1.  P.  Koiiiingtijii,  !•!'  I'liiliiiielphiii,  is  rtciitn mended  by  Dr.  Diihring,  Diseases  of 
the  Skin,  p.  18S,  wliieh  n-f. 
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higlily  efficacious,  will  play  an  im]iortaiit  part  in  tlio  nianage- 
meiit  of  the  chronic  tonwH  of  this  disease. 

\'ario)i.s  kinds  of /o(V(?  treat iiieiit  have  Iiceri  proposed  for  the 
chronic  form  of  eczema  of  the  auricle,  among  which,  the  best 
are  painting  the  diseased  parts  with  aeetutn  cantharidis.  nitrate 
of  silver  (gr.  x  to  ii.^j  aq.).  and  the  application  of  emollients,  the 
head  being  kept  dry  and  cool.  It  has  also  been  proposed'  to 
coat  the  auricle  witli  a  solution  of  gutta-percha  iii  chloroform, 
or  to  apply  to  it  various  forms  of  ointment  of  zinc  and  ammo- 
iiiated  mercury  (V.  S.  rharni.).  The  ointment  made  of  the 
latter  I  liave  found  most  useful,  as  suggested  to  me  by  Dr,  L. 
A.  Duhriiig,  of  Philadelphia,  in  tlie  following  formula : 

R. — Ilyilnirityri  iiiiiiivoninti.gr.  x-xx  ; 

Adi|iis,',^j. 
M.     Finl  <ini;ueiituii). 
S.     Til  bf  rubbed  gently  but  tburDiiybly  in. 

Dr.  Duhring'  places  the  preparations  of  tar  amongst  the  most 
useful  remedies,  after  the  acute  stages  have  passed  away.  The 
use  of  solutions  of  potassa,  followed  by  stimulating  ointments, 
is  also  highly  recomvuended.  Dr.  Duhring's  experience  has 
been  that  eczema  of  the  auricles  is  usually  obstinate  in  its 
course. 

When  the  eczematous  disease  has  invaded  the  canal,  and 
stimulation  of  the  parts  is  needed,  an  ointment  may  be  used, 
composed  as  follows : 

B  . — llydnirjf.  nininonio-fliloruli,  ^j  1 
Ungiienti  udipis,  3J. — .M. 
S.  Apply  vvith  »  camel's-hnir  pencil  to  auditory  canal  once  or  twice  dnily. 

Another  stimulating  ointment  is  as  follows : 

li  . — Hydrurj;.  elilor.  initis,  _zj;i 
ling.  7.inci  uxidi,  3J. — M. 
i*.  Apply  to  the  external  ear  thoroughly,  twice  or  thrice  dnily. 

Or  the  following : 

B  . — Hydrai'i;.  ox.  Iliiv.,  gr.  viij-xvj  ; 
Vii.«elitii,  _^j. — M. 
8.  Apply  08  above  to  the  miricle  or  canal. 

Acute  Phlegmon. — Wilde'  has  mentioned  a  form  of  simple 
phlegmon  of  the  auricle  caused  by  the  sting  of  insects,  which, 
however,  does  not  appear  to  demand  treatment.  Rau*  has  de- 
scribed an   idiopathic  form  of  acute  phlegmon  of  the  auricle, 

'  Wilde  and  Graves.     Sec  former,  op  cit.,  p.  173. 
'  Treatise  on  Oiaoiu'cs  of  the  Skin,  pp.  207,  208,  1877. 
»  DisHiues  of  the  Ear,  Phila.,  1853,  p.  lOfl. 
«  Ohrenhcilkunde,  Berlin,  Is.Vi.  p.  IfiJl. 
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which,  running  a  severe  coui-se,  with   s^-stemic   derangement, 
rigors,  etc.,  terminated  in  suppuration. 

Chronic  Phlegmon. — A  chronic  ple^mon  of  the  auricle  has 
been  descrihed  bv  some  writers  ji«  tertninating  in  cancer.  It  is 
characterized  l)y  a  circuniscrihed  hanlening  at  some  part  of  the 
auricle,  usually  the  tragus  or  lobule,  wliieh  gradually  spreads, 
producing  hyiicrtrophy  ami  degeneration  of  the  entire  auricle, 
witli  thickening  of  the  skin,  iynifihatie  exudation,  and  after 
j-ears  of  suppuration  the  auricle  is  at  last  destroyed.  In  some 
cases  death  has  supervened  as  the  result  of  exhaustion  from 
this  disease.'  The  auricle  may  become  very  large,  as  shown  by 
Kriigelstein,'  as  quoted  by  Rau,  who  l>elieves  this  disease  is  an 
insidious  form  of  cellulitis,  with  secondary  sclerosis  of  the  skin, 
occurring  in  unhealthy  subjects.  The  description  suggests 
epithelioma. 

D'eatmatt. — The  treatment  must  be  alterative,  and  if  conHid> 
erable  hardening  and  hypertrophy  of  the  auricle  exist,  it  may 
be  necessary  to  amputate,  whicli  has  been  performed  success- 
fully by  Fischer.' 

Circumscribed  Inflammation  of  the  Cellular  Tissue.  —  Circum- 
scribed iiiHauimation  of  the  cellular  tissue  of  tlic  auricle  occurs 
in  tlie  form  of  boils.  In  the  inipoverisbeil  system  tliey  may  be- 
come carbuncles,  and  produce  permanent  deformity  of  tlie  pinna. 

A  cbroni<'  attack  of  boils  in  the  Muile  lias  been  noted  by  the 
author  in  a  medical  friend.  These  liave  occurred  for  years,  but 
have  rather  decreased  in  frequency  since  an  attack  of  typhoid 
fever.  There  has  never  been  any  deformity  or  loss  of  substance 
in  the  lobule,  a  r.atber  curious  fact  when  we  remember  the  large 
amount  of  suppuration  that  has  occurred  from  the  small  affected 
spot. 

The  matter  discharged  I'roni  these  boils,  which  usually  dis- 
charged themselves  on  the  posterior  surface  of  the  lobule,  had 
a  peculiar  odor  resembling  that  of  valerian.  Ilabermann*  ob- 
served an  abscess  on  the  posterior  surface  of  the  auricle  which 
discharged  into  the  auditory  canal. 

Cornu  Cutaneum  Auriculse. — Horny  growths  are  occasionally 
found  u|ion  t!ie  human  auricle. 

Dr.  A.  II.  Buck*  observed  a  case  of  this  nature  in  January, 

'  See  Rau,  (ip.  cit.,  p.  U!4.  Wepte.,  Grundri&s  der  Cliinirgie  Oporat,  Niirn- 
berp,  1826,  p.  118.     Conradi,  Surg.  Kxpcripnces,  BorliTi,  18i(0. 

»  Uebcr  den  Krebs  am  Ohr.  Allg.  Med.  Annalen  dea  19  Jabrbunderts,  1827, 
pp.  145.  162. 

»  Rau,  op.  cit.,  p.  Irt". 

'  Tninsaotiona  of  Amer.  Otolog.  Soc.,  1871,  pp.  18,  19. 

■^  Arehiv  f.  Olirenh.,  Bd.  .wii.  S.  20,  1881. 
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1871:  it  was  a  blunted,  horn-like  protuberance,  three-fourtlis  of 
an  inch  long,  and  nearly  as  broad  at  its  base;  it  tprang  t'nun 
the  upper  and  jiosterior  part  of  the  left  helix.  It  was  wliitish 
in  color  at  its  base,  but  gradually  grew  quite  brownisli  at  its 
summit,  wbicli  was  more  or  less  jagged  in  appearance. 

It  was  distinctly  striated,  the  markings  running  in  a  slightly 
divergent  direction  from  the  sununit  to  the  base.  At  the  ex- 
tremity and  in  tlie  middle  jiortioii  it  was  hard  like  horn,  but 
near  the  base  it  could  be  easily  compressed,  tbougii  yet  com- 
paratively hard.  The  line  of  demarcation  between  the  growth 
and  the  normal  skin  was  very  abrupt.  It  was  not  a  source  of 
paiT)  to  the  patient,  nor  was  there  any  tenderness  on  pressure. 

The  growth  was  cut  oft'  by  two  incisions  along  either  side  of 
the  base,  the  fresh  edges  approximated,  and  the  wound  dressed 
with  lint.  Union  took  jdace  by  granulation,  and  at  the  end  of 
the  third  week  scarcely  a  trace  of  the  ojieration  was  visible. 

I  saw,  some  time  since,  in  the  Pliiladelphia  Infirmar}'  for 
Diseases  of  the  Ear,  a  case  of  horny  growth  on  the  upper  and 
outer  portion  of  the  helix  of  the  left  ear,  in  a  large,  strong  man, 
forty-five  years  old,  whose  occujiation  obliged  him  to  expose 
liimself  to  all  kinds  of  weather  on  the  river.  .  The  growtli  was 
smaller  than  that  described  by  Dr.  Buck,  and  was  not  discolored 
on  its  outer  edge. 

It  caused  no  annoyance,  but  the  patient  had  begun  to  pick  it, 
and  it  was  growing  larger,  when  the  man  disapjieared  from 
observation.  The  middle  ear  on  the  same  side  was  aflected  by 
a  chronic  purulent  discharge,  of  slight  amount. 

Secondary  Syphilitic  Eruptions. — In  a  monograph  on  syphilitic 
diseases  of  the  ear,  (trubcr  says  he  has  never  met  with  a 
primary  sore  in  any  ]jart  of  the  ear.  lie  has,  however,  fre- 
quently seen  secondary  eruptions  on  the  various  parts  of  the 
ear,  and  has  observed  that  particular  piortions  of  the  external 
ear  favor  certain  forms  of  eruption,  as,  for  example,  the  point 
of  insertion  of  the  auricle  and  the  lobule  is  most  liable  to  a 
papular  eruption,  while  the  other  parts  of  the  auricle  most  fre- 
quently show  an  exantheniatous  erujttion.  Sijuamous  eruptions, 
too,  are  tbund  on  thf  auricle,  rather  tlian  in  tlie  meatus.  These 
diseases  of  the  auricle  do  not,  however,  interfere  with  the  hear- 
ing to  atiy  marked  extent,  and  lieloiig  rather  to  the  province  of 
dermatology.  Syphilitic  ulcers  and  warts  on  the  auricle,  I  be- 
lieve, are  rare.  They  are  certainly  not  often  recognized  and 
described. 


Tubercular  Syphiloderm. — An  infiltration  of  the  syphilitic  ma- 
teries  may  be  dift'uscd  throughout  the  skin  of  the  auricle,  or  it 
may  occur  in  the  form  of  tubercles,  varying  in  size  from  that  of 
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^Ht  |u>a  to  tlmt  of  a  cherry.  The  latter  may  coalesce,  a 
riius  toriH  a  pcncnil  intiltratioii.  Tlie  posterior  part  of  the 
AuHcltf  it>  more  likely  to  he  attacked  first  than  any  other  point, 
»h*'  tipot  most  liable  being  the  point  of  junction  between  the 
mu'ii'lo  and  the  head.  This  disease  manifests  itself  any  time 
rtlU»r  tlie  lirst  year  of  the  inoculation  has  passed.  It  is  most 
mA  \o  oi'cwv  in  from  two  to  ten  years  after  the  primary  sore.  I' 
ik*vi'  rwontly  obwerved  a  ca:se  of  tliis  disease  of  the  auricle  under 
lii««  r«ii'  of  Dr.  L.  A.  Duhring.  In  this  instance,  there  iirst 
Ak>pearod  ft  circuni«crilie<l,  intiltrated  Inmp  on  the  posterior  sur- 
rtM'«>ofthe  auricle,  which  gradually  increase<l,  until  it  has  dif- 
l\l»od  itself  throughout  the  tissues  of  the  pinna.  It  was  slightly 
«i|»'vuled  alxivc  the  general  siirtiice  of  the  auricle,  of  a  deep 
V«>«Ml»li  color,  jiuinless,  and  there  was  no  itching  in  the  growth  ; 
lht<  hUt«'r  was  inclined  to  run  a  slow  course.  In  the  space  of  a 
HUMith  or  si.x  weeks,  the  infiltration  had  diffused  itself  through- 
mil  the  gnuUer  part  of  the  auricle,  and  somewhat  over  the 
tnn«loid  portion.  The  thickening  and  deformity  of  the  auricle 
httd  become  considcraldc,  the  groove  i>ehind  the  auricle  was 
ohllterulcd,  and  the  ajipcndages  assumed  a  lirm.  thick  feeling. 
'i'hU  condition  lasts  for  some  weeks;  then  softening  and  ulcera- 
llnli  t»n»ue,  the  latter  beginning  in  some  natural  groove  or  de- 
pi'i'»«ilon.  The  ulcer  varies  in  size,  shape,  and  depth,  its  base  is 
i«iildli»h,  and  covered  with  a  yellowish  or  grayish  i>uriforra 
innllci'.  The  rate  of  ulceration  varies  according  to  the  general 
jumdltion  of  the  patient;  the  auricle  may  be  destroyed  in  the 
(Uilir«e  of  a  few  months.  There  is  still  no  pain,  the  discharge  is 
nnu'i'  or  less  offensive,  usually  the  latter  to  a  marked  degree. 

I»r.  Samuel  Sexton'  reports  three  cases  of  tubercular  syphilide 
td  III*'  auricle.  He  regards  this  affection  as  a  tertiary  lesion  met 
willi  late  in  syphilis,  ami  states  that  it  is  not  liable  to  ulcerate, 
und  that  the  loss  of  tissue  when  present  is  due  to  interstitial  al)- 
•inplion.  His  experience  leads  him  to  the  conclusion  that  the  dis- 
tm«tf  l«  disposed  to  confine  itself  to  the  anterior  portion  of  the 
pinna. 

hi  an  account  of  thirty  cases  of  syphilitic  disease  of  the  organ 
III'  iiraring,  I>r.  A.  II.  Huck'  states  that  he  found  only  two  cases 
id'»n'hililic  nUcrution  of  the  auricle.  Both  jiatients  were  men; 
(hi<  ulceration  occurrc<l  within,  or  partly  within,  the  fo.ssa  helicis. 
Tlin  ulccratioti  in  one  case  was  deep;  in  the  other  less  so.  The 
(ruKUH  wasNWolli'ti  in  one  instance.  Syphilitic  ulcerating  gumma 
uf  the  auricle  has  been  described  by  Ilessler'as  a  tertiary  ap- 

icarancc.     ilc  rc|>orts  a  case  cured  by  iodide  of  potash,  whicli 

lad  ii'iiiwicit  all  torins  of  local  treatment. 


4 


'  iltiiii'iiitl  iil'('ii(iiiu>i>ii«  iiiul  W'lu'renl  Disease.     New  Vork,  June,  1B83. 

•  AiiD'i'lL'nii  .Idunml  uf  Otology,  1879,  p.  '6. 

•  Afvhlv  r  Olimilixilkiiiidi',  Hd,  xx,  S.  245,  1084. 
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Differentiid  Di'ujKOsis. — This  disease  of  the  atiriolt;  is  to  be  diag- 
nosticated by  its  history  and  hy  otiier  iiianit't'stiitions  of  syjihilis 
in  the  skin  elstnvhure,  as  aUipecia,  tubercles  in  the  skin,  scars, 
and  a  iccneral  syphilitic  cachexia.  It  might  be  confused  with 
epitheUal  cancer,  from  wliich,  however,  it  may  he  knovsn  by  its 
history,  course,  and  objective  synii)tonis.  In  tlie  cancerous  dis- 
ease there  is  ulceration  at  the  outset,  whereas,  in  sypliilis,  there 
is  first  the  well-marked  deposit  and  subsociucnt  ulceration.  In 
cancer,  there  are  well-marked  everted  edges  to  the  ulcer:  in 
syphilis,  there  are  iione.  Tiie  secretion  will  otter  another  point 
of  difterential  diagnosis,  since  in  cancer  it  is  thin,  watery, 
bloody,  and  scanty,  whereas,  in  syphilis,  it  is  thick,  yeUowish, 
and  copious.  In  cancer,  furthermore,  there  is  pain,  while  there 
is  none  in  the  sypliilitic  ulceration.  The  odor  in  sypiiilis  is 
more  oflensive  than  in  the  cancerous  disease.  In  the  latter 
aftection,  the  ulceration  spreads  peripherally  from  a  single 
point;  in  syphilitic  ulceration  the  breaking  down  is  apt  to 
occur  at  more  than  one  point.  It  may  always  lie  known  tVom 
eczema  by  the  presence  of  deeper  ulceration.  Syphilitic  ulcera- 
tion might  he  confounded  with  lupus  vulgaris,  from  which. 
however,  it  is  to  lie  distinguished  by  the  history,  lupus  being 
more  chronic,  and  tlie  ulceration  occurring  at  various  points 
over  the  surface,  but  unattended  by  discharge.  In  lupus,  a 
patch  of  varying  size,  from  that  of  a  pea  to  that  of  a  small  coin, 
tret  appears,  being  covered  with  small  pa[>u!es  and  tubercles 
from  the  size  of  a  pin-head  to  that  of  a  splil-pea.  These,  in 
time,  break  down,  and  slowly  ulcerate,  are  accompanied  by  a 
slight  crusting  and  scaling  of  the  epidermis,  and  characterized 
by  marked  cicatricial  tissue. 

The  Irentmeni,  of  course,  is  indicated  by  the  syphilitic  nature 
of  the  disease. 

Idiopathic  Herpes  Zoster  Auricularis. — In  tlie  course  of  inflam- 
matory processes  in  the  deeper  structures  of  the  ear,  groups  of 
herpetic  vesicles  and  pustules  appear  upon  the  auricle,  or  very 
close  to  it.  In  the  same  way.  herpetic  patclies  appear  on 
the  auricle  in  cases  of  widely  diffused  facial  herpes.  But  ait 
altogether  different  state  of  things  is  found  in  cases  of  idiopathic 
aural  herpes,  whieli  is  developed  only  on  the  structures  of  the 
ear.'  According  to  Gruber,  tiiis  disease  is  one  of  the  greatest 
rarities,  for  in  20,000  cases  of  diseases  of  the  ear,  he  has  observed 
onl}-  five  instances  of  it.  This  disease  attacks  not  only  the  parts 
of  the  organ  of  hearing  supplied  with  true  skin,  but  recently, 
Gruber  has  observed  two  cases  in  his  clinic,  iti  wiiich,  most 


'  Die  Bl««chcnfleohte  am  Ohro..  MonntAsclir.  f.  O.,  Mni.  Ift76. 
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probably,  the  liorpetic  disease  extended  to  the  druir 
tlie  cavity  of  the  middle  ear. 

Herpes  zoster  auriculdris,  like  herpes  zoster  in  other  parts  of 
the  body,  maiiifests  itself  as  an  acute  skin  disease,  accompanied 
by  fever,  and  is  characterized  by  the  formation  of  vesicles  and 
Imlhc,  which  appoiir  in  groups  and  are  attended  with  severe 
pain. 

Tliu  /M(in  in  these  cases  of  aural  herpes  exists  usually  many 
days,  sometimes  as  long  as  two  weeks,  before  the  eruptiou 
occurs. 

In  a  case  which  came  under  my  observation  recently,  the 
patient  stated  that  lie  was  liable  to  severe  earache  and  pains 
about  the  ear,  which  always  tcrniiiiiitcd  in  a  week  or  ten  days , 
by  '"an  eruption  of  blisters,"  which  1  fully  verified  (luring  oue 
of  his  attacks.  In  this  case,  the  eruption  was  conliiied  to  the 
meatu.s  and  tragus. 

The  pain  is  not  always  limited  to  the  spot  where  at  last  the 
vesicles  appear,  hut  spreads  out  in  different  directions  from  the 
eruptive  spot. 

AVn.TS  ImitUriift'd. — According  to  the  investigations  of  Gruber, 
the  nerves  att'ected  are  the  auricularis  iiiagims,  from  the  anterior 
branch  of  the  third  cervical ;  the  auriculo-temporal,  from  the 
tliird  branch  of  the  trigeminus.  He  further  states,  that  severe 
pain  is  usually  compUiincd  of  along  the  side  of  the  neck  and 
auricle,  and  the  eruption  a}>]icars  much  more  frequently  on  the 
anterior  surface  of  the  auricle  than  on  the  postei'ior  surface  or 
in  the  auditory  canal.  Even  in  these  favorite  spots  the  vesicles 
and  biillie  arc  more  imnierous  in  the  tract  supplied  by  filamcnta 
of  the  auricular  branch  of  the  pneuniogastrie  nerve,  and  thus 
can  be  ex|i!ained  the  tact  that  the  eruption  is  more  copious  on 
the  superior  and  anterior  surface  of  the  auricle  than  in  any 
other  part  of  it,  and  also  why  the  postciior  surface  of  the  auricle 
remains  almost  entirely  free.  l'erha]is  the  disease  stands  in 
close  relation  to  fibres  of  the  sympathetic  connected  with  the 
nerves  already  mentioned  as  imjilicated  in  this  affection. 

The  cause  of  this  disease  of  the  external  ear  is  most  probably 
the  same  as  that  which  pi'oduces  the  disease  in  other  parts  of  the 
body,  viz.,  impoverished  blond  and  consequent  dejiraved  inner- 
vation. 

Si/iiiplnms. — Fever  precedes  tlie  ei'uption,  and  in  the  graver 
cases  may  continue  after  the  eruption  ha.s  made  its  appearance, 
for  the  latter  may  come  on  in  crops,  with  intervals  between  tliera. 
In  one  case  given  by  *i  ruber,  the  fever  continued  thus  twenty 
days  in  spite  of  all  that  was  done.  The  crops  of  vesicles  may 
succeed  one  another  at  the  same  points  on  the  auricle,  and  the 
latter  set  will  prove  the  most  painful,  since  they  produce  deeper 
ulcers.     The  skin  of  the  helix  and  of  the   fossa  navicularis  is 
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most  likely  to  be  attacked  with  the  severest  eruption.  While 
herpes  of  the  auricle  does  not  present  any  features  of  ditference 
from  that  of  the  disease  elsewhere  on  the  surface  of  the  bod}', 
it  has  decidedly  peculiar  features  when  found  in  the  auditory 
canal. 

When  IierpcK  appears  in  the  auditory  ruiHil,  the  hearing  is 
ditninished  and  subjective  noises  are  heard.  The  hearing  re- 
turns slowly  after  all  the  herpetic  symptoms  have  disappeared. 
The  memhrana  tynipani  is  affected  in  some  cases,  according  to 
Gruber,  and  then  the  deafness  is  great,  and  there  is  great  sense 
of  constriction  in  the  head.  After  the  vesicles  rupture,  the  dis- 
ease amounts  to  superticial  otitis  externa  diffusa.  Gruber  has 
scarcely  a  doubt  that  herpes  occurs  in  the  mucous  membrane 
of  the  middle  ear,  basing  his  supposition  upon  the  views  of 
Bertholle'  on  herpes  of  the  soft  palate. 

The  pniff/iosis  of  herpes  zoster  auricularis  is  favoralde.  While 
the  ulcers  left  by  it  on  the  auricle  may  last  for  many  weeks,  the 
usual  duration  of  the  disease  in  its  ordinary  phases  is  from  two 
to  three  weeks. 

I'revious  to  the  publication  of  Prof.  Gruber's  paper  on  herpes 
auricularis,  Dr.  J,  Orne  Green,  in  a  paper  on  "Neuralgia  in  and 
about  the  Fiar,'"  alludes  to  a  case  ot*  herpes  zoster  of  the  small 
nerves  supplying  the  helix,  which  lie  observed  in  a  patient  of 
Dr.  A.  F.  Damon.  "  There  was  a  wcU-deiined  herpetic  eruption 
over  the  anterior  surface  of  the  helix,  which  had  been  preceded 
for  some  days  by  considerable  remittent  pain  in  that  part,  which 
disappeared  on  the  appearance  of  the  eruption ;  in  a  few  days 
the  vesicles  drie<l  up  and  the  disease  had  subsided," 

lie  also  alludes  to  herpes  zoster  of  the  nerves  supplying  the 
tragus  and  meatus,  and  quotes  from  the  case  of  zoster  of  these 
parts  poblished  by  Dr.  Anstie:*  "The  disease  began  witli  acute 
pain  in  front  of  the  tragus,  recurring  regularly  four  times  in 
tlie  twenty-four  hours,  and  darting  up  into  the  meatus,  the 
maxillary  articulations,  and  on  the  side  of  the  head ;  there  was 
no  tenderness  on  pressure  or  abnormal  appearance  in  the  ear;  a 
poini  (io'ikiircux  existed  just  in  front  of  tlie  tragus.  On  the  ninth 
day  the  pain  began  to  diminish,  and  on  the  thirteetith  herpetic 
vesicles  api)earcd  on  the  auricle,  which  from  irritation  became 
ulcerated  and  very  susceptil)lc  to  cold,  wliicli  set  up  the  old 
neuralgic  pain ;  on  the  twentieth  day  all  symptoms  had  disap- 
peared."' Dr.  J.  O.  Green'''  has  sulisequently  reported  a  well- 
marked  case  of  herpes  zoster,  preceded  by  pain,  on  the  posterior 
surface  of  the  auricle  of  a  lying-in  woman. 


•  Her|)ps  guttural  c-n  g<5n(5ral,  ftc.     L'TJnion  Md<i.,  66,  68,  70,  ISflfl. 

•  Trananctions  American  Olologicul  Society,  1874. 

'  Pruclttioner.  ♦  J.  O.  Green,  Inc.  cit,  p.  669. 

•  Aniericftn  Journal  of  Otology,  vol.  iii.,  1881,  p.  185. 
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Herpes  Zoster  of  the  Tragus. — I  reccDtly  saw  in  a  young  lady, 
18  years  old,  tindor  treatniont  for  slight  pruritus  of  the  external 
auJitory  canals,  a  very  well-nuirked  instance  of  herpes  zoster  of 
the  right  tragus.  Sharp  pain  for  several  days,  quite  intense  at 
times,  preceded  an  eruption  of  vesicles,  which  finally  became 
pustular,  and  then  desiccated,  without  forming  ulcers.  The 
patient  was  pallid,  though  apparently  strong  and  active. 

Treatment. — The   treatment  of  this   disease   consists   in   the 

f greatest  attention  to  the  genera!  condition  of  the  patient,  and  in 
oca!  applicationti  which  will  tend  to  prevent  destruction  of  the 
deeper  parts.  IVeservation  of  the  vesicles  is  much  more  easily 
accomplished  on  the  auricle  than  in  the  auditory  canal. 

In  the  latter  region,  the  tendency  appears  to  he  not  to  form 
crusts,  but  the  vesicle  soon  bursts  and  a  purulent  discharge  is 
then  set  up  with  considerable  pain.  In  such  a  case,  Gruber 
uses  a  solution  of  sulphate  of  zinc. 

In  a  second  instance  of  this  disease  in  the  auditory  canal,  the 
same  observer  [luncturcd  the  vesicle,  leaving  the  epidermis  as  a 
protective  covering;  but  even  in  this  case  the  treatment  had  t\ 
be  supplemented  by  the  use  of  a. solution  of  zinc. 

Artificial  opening  uf  the  bullre  on  the  auricle  apfieared  to  bi 
followed  by  a  much  better  result.  Tlie  snnill,  shallow  ulcers 
which  form  in  the  latter  case,  are  cured  l>y  the  use  of  simple 
cerate.  Where  the  pain  is  great,  diacijylou  salve,  to  which 
tincture  of  opium  is  added,  lias  been  found  of  the  greatest 
benefit;  the  salve  beiug  smeared  on  linen  and  applied  to  the 
inflamed  spots. 

The  treatment  recommended  by  Dr.  Anstie  in  the  case  referred 
to  above  consisted  in  hypodermatic  injections  of  one-sixth  of  a 
grain,  twice  daily,  in  the  region  of  the  aurioulo-temporalis,  pro- 
tecting the  painful  external  partes  from  the  air  by  coating  them 
with  collodion,  and  the  painful  parts  of  the  auditory  canal  by 
means  of  a  warm  simple  ointment  of  tallow,  keeping  the  meatus 
closed  by  cotton.  He  also  thinks  cttunter-irritation,  by  means 
of  rau.stard  or  cantharides  over  the  occipital  triangle,  migl: 
prove  beneficial  by  reflex  stimulation. 
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MORBID  GROWTHS  AND  IN.U-RIEt^. 
MORBID    (IROWTHS. 

Thk  auricle  may  be  the  seat  of  various  morbid  growths,  such 
as  cysts,  angioma,  lipoma,  myxosarcoma,  vascular  nsevus,  fibrous 
tumor,  sarcoma,  and  epithelial  cancer. 

Xew  formations  of  cartilage  sometimes  appear  after  frost-bite 
of  the  auricle,  giving  origin  to  numerous  .'^tnall,  hard,  and  sensi- 
tive noiluk'fi,  which  may  be  both  scon  and  felt  throughout  the 
cartilaginous  structures  of  the  pinna  (p.  210). 

Cysts. — The  simfilest  growtli  on  the  car  is  a  cyst.  That  form 
of  primary  cyst  known  as  (tlhenrnui,  developed  in  the  subcu- 
taneous tissues,  may  attain  a  very  large  ^ize,  in  some  instances 
reaching  a  diameter  of  several  inches.  Its  growth  is  slow  ;  in 
the  concha  tliere  may  be  found  tiic  variety  known  as  sebaceous 
tumor.  In  both  forms,  inflammation  may  occur,  and  a  natural 
cure  en.'^ue. 

IW'itnievl. — These  growths  should  bo  extirpated  by  the  knife, 
and  their  sacs  cauterized. 


Angioma. — .Angioma  or  the  formation  of  new  vessels,  espe- 
cially the  cavernous  vnriety,  may  be  fouufl  in  tlic  auricle.  '1  he 
origin  of  such  a  growtb  may  he  in  the  auricle,  or  may  spread  to 
it  iVoni  neighbdring  tissues.  These  growths  may  present  re- 
markable as  well  as  tlireatening  ajipearanccs  in  some  instances, 
as  has  been  shown  in  a  case  related  by  Dr.  CMiimaiii."  In  this 
instauce  the  tumor  first  showed  itself,  shortly  after  the  liirth 
of  the  patient,  a  strong,  healthy  !)oy.  The  new  growth  was  at 
first  2  cm.  in  diameter,  in  front  of  the  left  ear,  and  of  a  soft 
consistence  and  bluish  color.  By  the  time  the  patient  was  live 
years  obi  the  tumnj-  bud  becoTue  as  large  as  a  walnut,  from 
wliich  time  until  be  was  fourteen  years  old  the  growth  increased 
rapidly  in  size,  and  one  year  later,  when  brought  to  I>r.  Chimani, 
at  the  .Military  .Medical  School  of  Vienna,  the  .Fosepbenum,  the 
tutnor  included  the  greater  portion  of  the  left  half  of  the  scalp, 

'  "Aneurisiiia  cireoidcuin."  Sec  BInkc't  Report:  American  Otolugical  .So- 
ciety, 1874. 
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was  soft,  elustii.',  slightly  fluftuatiug,  painless,  piilsatud  distinctly, 
and  could  he  diminiBhoil  in  size  l>j  pressure.  The  skin  covering 
it  was  bright  red,  and  of  a  higher  temperature  than  the  sur- 
rounding parts, 

Anrji'Mia  uf  the  lol/ule  only,  has  beeu  observed  and  reported  by 
Dr.  Charles  ,T.  Kipp.'  In  this  instance  the  growth  occupied  the 
left  lobe  of  a  uiaii  fifty  years  old,  and  seemed  to  have  been 
caused  by  a  frost-bite  of  the  ear,  twelve  years  previous,  at  which 
time  he  noticed  a  bluish  spot  on  the  outer  side  of  the  lobule  of 
the  left  ear. 


Vascular  Nsevus  Maternus. — That  form  of  vascular  growth 
known  as  "  niotliers  mark"  may  involve  tiie  auricle,  together 
with  jiarts  of  the  adjacent  cheek  and  neck.  In  a  negress  thus 
ati'ected,  the  lobule  and  lower  half  of  the  helix  were  especially 
large  and  liable  to  engorgement,  while  the  general  appearance 
of  the  auricle  was  elcpitantiiie  and  grotesque.  All  such  vascular 
growths  are  painless,  but  are  liable  to  feel  hot  and  heavy  after 
exercise.  The  rest  of  the  auricle  may  be  somewhat  hypertro- 
phicd,  and  if  the  growth  invaile  the  external  auditory  canal,  the 
hearing  will  be  impaired.  Their  vascular  nature  is  very  ap- 
parent by  their  color,  their  temperature,  and  compressibility,  as 
well  as  by  the  jiulsatinn  whidi  may  be  felt  with  more  or  less 
distinctness  in  all  of  tiiem,  and  by  the  tmirinur  wliich  may  be 
heard  in  some  of  the  larger  ones,  as  in  the  case  reported  by 
(.'himani.  In  the  latter  instance  the  subjective  symjitoms  were 
aggravated  by  the  fact  that  the  auditory  canal  was  greatly  im- 
plicated in  tlie  growth.  There  were  headache,  hardness  of 
hearing,  tinnitus  aurium,  and  sensations  of  heat  and  beating  on 
the  affected  side.  When  neglected,  luevoid  i!;ri>wths  may  become 
aneurismal  and  necessitate  amputation  of  the  piima.^ 

Treatment. — The  treatment  of  these  vastrular  growths  must 
always  be  modified  by  their  po.sition  in  or  about  the  auricle,  and 
by  tlicir  size. 

The  treatment  oi  angioma  nf  the  lobule  of  the  auricle  is  com- 
paratively simple,  but  treatment  of  larger  growths  involving 
the  entire  auricle  and  surrounding  parts,  and  extending  into 
the  auditory  canal,  becotnes  of  tlie  greatest  importance.  It  is 
even  questionable  whether  heroic  measures  are  ever  justifiable 
in  the  tatter  instance.  ^B 

In  removing  angioma  of  the  lobule,  the  method  followed  by^| 
Ur.   Ki|i[i'  is  ]>roljal)ly   the   best.     I   have   used  it  with  slight 
moditications,  with  entire  satisfaction.    It  is  to  fasten  the  lobule 
in  an  ordinary  entropion  forceps,  to  control  the  hemorrhage, 

'  Transactions  Americiin  (Hologioal  Society,  1875. 

"  Mr.  F.  Eve,  Med.  Times  andGazelte,  Limdan,  May  8,  1880. 

•  Loc.  ciu 
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and  tht'ii  iiiakt-  an  incision  parallel  and  clotte  to  tlie  lower  border 
of  the  lobe.  TIk;  wkin  should  tlien  by  dtsficetod  off  tlie  tuinor, 
and  vvlifu  the  latter  is  I'ully  expoiscd,  the  kiiit'e  slimild  be  carried 
behind  it,  and  its  eonnection  with  the  subcutaneous  tissue 
severed.  Healing  by  tirst  intention  usually  ensues,  and  the 
lohnie  heals  without  any  deformity, 

For  the  cure  of  untfiomu,  especially  the  larger  forms,  Gruber' 
has  reconiniended  various  forms  of  cauterization,  vaccination, 
tlic  apiilicatioii  of  diachylon  plaster  and  tartar  emetic  (.lij-gr. 
xviij),*the  subcutaneous  injection  of  liquor  ferri  scsipiichlorati, 
and  acupuncture.  lie  gives  the  prefei-ence,  however,  over  all 
these,  to  rapid  extirpation  of  the  new  growth,  and  in  order  to 
prevent  the  necessarily  copious  henjorrhage,  recommends  liga- 
tion of  the  large  vessels  supplying  the  parts,  or  the  use  of  the 
gal  va  no-cautery. 

Subcutaneous  injections  of  chloride  of  iron  were  used  by 
Chimani,  in  the  case  referred  to,  with  moderate  success,  but  not 
enough  to  warrant  the  risks  of  ititlamniation  and  hemorrhage. 
Tlie  dimger  of  the  latter,  as  well  as  of  sloughing,  should  deter 
the  surgeon  frotn  adopting  any  form  of  treatment  which  would 
bo  likely  to  produce  such  results. 

Fibrous  or  Fibro-sarcomatous  Tumors  of  the  Lobule. — Tumors  of 
various  sizes  have  been  found  on  the  lolmle  as  the  result  of 
piercing  this  part  of  the  ear  for  the  purpose  of  wearing  ear-rings. 
])e[pri's  rcpoi'ts  having  observed  mucous  patches  at  the  perfora- 
tion of  the  lobuh;  for  ear-rings,  in  syjihilitic  patients.' 

(iruber  states  that  he  has  seen  two  cases  in  children,  in  whom 
small  tumors,  the  size  of  a  pea,  ai>|)oared  on  both  sides  after  the 
piercing  of  the  ear  several  years  before.  In  his  opinion,  tliese 
tumors  had  originated  from  granulations  which,  springing  from 
the  hole  in  the  lobule,  had  developed  skin  on  their  free  surface, 
and  then  become  statiftnary.  These  tunmrs  arc  composed,  ac- 
cording to  Billroth,  of  spindle-cells  and  connective  tissue. 

A  similar  variety  of  tumor  has  been  observed  among  negroes 
by  several  writers,*  and  is  attributed  invariald}'  to  wouiuis  in- 
flicted by  tlie  piercing  of  the  lobule,  or  the  tearing  consequent 
upon  the  enormous  rings  the  lobule  is  obliged  to  supfiort. 

Some  years  ago,  I  observed  two  large  tumors  of  tliis  variety 
in  a  young  and  very  fat  negres.s  (mulatto).  There  was  no  his- 
tory of  the  lobules  ever  having  been  torn  by  the  weight  of  her 
ear-rings,  which  were  very  large,  nor  of  any  woun<ling  of  the 
parts  by  the  act  of  piercing.     In  this  case  it  seemed  that  the 

•  Op.  cit.,  pp.  4CKI,  410.  »  ZcissI,  quoted  In-  •iniber. 
'  Aiiicricaii  .loiirn.  of  Otologv,  vol.  ii.,  1880,  p.  61. 

*  Lnni;nnrcl,  Wipn«>r  Med.  Wochcnsi-lirift,  ISii't.     M.  J.  Brumloy,  Tmn-sivctions 
of  Medical  Society  of  Calcutlu,  vol.  vii,,  Snint-Vel,  Gnzetti.'  des  Hi)pitHtix,  1864. 
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OiR'  tumor  was  as  large  as,  ami  shapefl  like,  an  English  wal- 
nut, with  a  large  chestnut  laid  on  it,  and  the  other  tumor  was 
an  hirije  as  the  largest  cliestnut.  I  removed  both  tumors,  ami 
exhibited  them  at  the  I'athologieal  Society  of  Philadcljihia, 
where,  in  the  remarks  which  followed  from  the  members,  it 
appeared  that  these  tumors  of  the  auriele,  apparently  produced 
by  the  improper  wearing  of  ear-rings,  had  often  been  observed 
in  this  city,  in  negroes,  and  that  they  had  us\ially  grown  again 
after  removal;  but  the  sulisequcnt  trrowths  were  just  as  benig- 
tuint  (i»  tlie  tirst.  Their  microscopic  character  was  similar  to(H 
that  given  by  Billroth  to  the  tumors  described  by  Gruber.  This 
pi'culiiii'  tendencv  to  benignant  recidives  has  also  been  noted  by 
l>r.  I{.  K.  Weir,  of  New  York  City;  Dr.  Bertolet,  of  I'hiladel-^ 
pliia,  and  numy  others.  ^| 

l''iliroma  may  be  found  in  the  concha  in  childreti,  as  reported 
by  iJiirkiier.'  Myxo-fibroma  of  the  auriele  has  been  observed 
by  C.  R.  Agnew.' 


Barcoma  of  the  Lobule. — M.  Roudot*  has  described  a  case  o: 
wircuma  of  the  lobule,  in  a  peasant  woman,  42  years  old.  The 
tumor  occupied  the  right  lobule,  was  soft  and  ovoid,  .">  mm. 
long,  3J  mm.  broad,  and  8  nun.  thick.  It  grew  very  slowly  for 
twenty  years;  durinc:  the  jiatient's  fifth  pregnancy,  it  developed 
very  rapidly,  ami  iiu-luded  the  entire  lobule.  The  tumor  aj)pear3 
to  have  been  jiainless,  for  tlie  most  part,  but  sometimes  during 
her  menses  tlie  patient  would  complain  of  a  burning  pain  in 
the  auricle  of  the  atteeted  side. 

In  addition  to  the  entire  lobule,  the  tumor  also  included  part 
of  the  tragus.  The  new  growth  was  reddish  and  flat,  with 
Home  eroded  spots;  on  the  hinder  edge  there  was  a  jiretty  large 
ulcer;  a  second,  smaller  ulcer  extended  from  the  under  part  of 
the  tragus  out  upon  the  skin  of  the  cheek.  The  organ  of  hear- 
ing wa.s  otherwise  normal,  and  there  were  no  glandular  enlarge- 
ments. The  lobule,  together  with  a  small  part  of  the  tragus, 
was  amputated,  and  the  wound  did  well  for  several  weeks,  wnea 
the  patient  vnhinturity  left  the  hospital. 


J 


Olandular  Hypertrophy  of  the  Lobule. — After  ini3nmmation  of 
tin-  Mkiii  of  liie  lobule  of  the  auricle,  there  may  remain  a  chronic 

I  NInilUi- iiiiiina  n>ppnt.lv  reported  bv  Buch,  St.  Petersburg  Med.  Weekly,  31,  i 
IHMI  i  llnUoriiiniin,  Aniilv  f,  Oliivnh' ,  Bd.  xvii.  S.  29,  1881 ;  K.  E.  Holt,  Amer. 

0|h|    Hr,<.  ,   IHHII. 

•  Arr'lilv  r  (HiMMilioilkiiiuIn,  lid.  xvt.  S.  .Vi.  1880. 

•  Aiii<.f   nu>\   Hnc  ,  IH7M, 
'  o.w MinI  ilh  I'mli,  187ft.  No.  26. 
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hypertrophy  of  the  trlati<hilar  structures,  of  si  initure  siinilar  to 
those  chronic  enhirgeiticnts  met  with  in  the  cutsmeous  structures 
elsewhere  in  tlie  1)n(]y,  after  liein^sj  irivaded  by  inflammation. 
This  is  fully  ilhiKtriitei!  in  the  following  case: 

Bridget  G.,  aged  i'2  years,  a  seamstress,  states  that  at  thirteen 
years  of  age  she  had  an  attack  of  erysipelas  of  the  eealp,  which 
involved  tfie  auricle  to  a  marked  e.xtent.  Tlie  auricle  remained 
inflamed  for  six  weeks,  but  then  gradually  lost  all  swelling, 
excepting  at  the  lobule,  which  has  remained  about  twice  the 
natural  size  ever  since.  There  has  never  been  any  return  of  the 
crysijielas  of  the  seal]).  At  the  time  of  tirst  examination,  the 
lobule,  besides  its  enlargement,  [iresented  a  livid,  reddish  hue, 
was  shiny,  scaly,  and  slightly  erectile  when  manipulated,  but  not 
sensitive.  Its  surface  usually  presented  a  flaccid  apjiearance, 
like  a  partially  withered  grape. 

Ti'ett/metif. — Tlie  under  cutaneous  edge  of  the  lobule  was  dis- 
sected u]>  for  a  ipiarter  of  an  inch,  and  then  a  V-shaped  incision 
was  made,  inchiding  the  growth  on  the  lobule.  There  was 
considerable  bleeding  from  two  or  three  spirting  arterioles, 
which  was  linally  controlled  by  ice.  The  edges  of  the  cut  were 
held  together  by  a  stitcli;  the  wound  healed  by  first  intention, 
and  withi'ut  a  ti-acc  of  the  incision. 

The  tumor  thus  excised,  I  submitted  to  Dr.  Morris  Longstreth, 
Pathologist  to  tlie  Pennsylvania  Hospital,  in  Philadelphia,  who 
has  kinuly  made  most  skilful  sections,  and  written  the  following 
descriptions  of  the  microscopic  appearances  of  the  tumor: 

"The  tumor  shows  varied  histological  and  histioid  elements; 
the  preponderating  constituent  is  an  ill-developed  epithelial 
cell,  resembling  tlie  scjuamous  variety  and  having  a  great 
diversity  of  outline. 

"  First  of  all  can  be  shown  the  elements  of  normal  skin,  the 
papilla*  with  the  covering  corneous  layers,  and  the  hair-bulbs. 
There  can  be  seen,  in  the  deeper  parts,  the  subcutaneous  con- 
nective tissue,  in  which  in  places  the  vessels  are  hti'ge  and 
numerous;  around  these  vessels  the  fibrous  tissues  are  denser 
and  more  abundant  than  usually  seen  in  these  parts:  this 
fibrous  tissue  forms  a  sheath  to,  or  a  canal  in  which,  the  vessel 
ia  distributed.  In  and  around  the  sheaths  of  the  vessels  are 
seen,  in  many  places,  deposits  of  adipose  tissue,  arranged  iu 
lines  jiarallel  to  the  nuiin  trunks  and  also  following  some  of  the 
smaller  branches.  So  far,  the  a[)pearances  shown  in  the  micro- 
scopic sections  correspond  to  the  norma!  histological  elements 
of  the  skin,  the  jiapillary  layer  aufl  the  hair-bulbs  seem  normal, 
whilst  the  ilcepcr  layers  are  hypertrophied  or  liyperpla.ftic ;  the 
connective-tissue  parts  ajipear  overloaded  or  crowded  with 
granular  (or  cellular)  element*.    No  distinct  cells  can  be  isolated 


ADBICLE. 

iiL'ie.  and    the   structure  altoErether  presenta  a   very   confused 
picture.  or  J 

"  Between  the  'kM-niic  layers  and  parts  furtlier  removed  from 
the  surface  (viz.,  the  jtarts  wliich  seem  to  constitute  the  tunior- 
inass  proper)  is  a  detiniiit,'  line;  the  line  is  not  constituted  of  a 
ixiniK  ing  or  limiting  membrane,  such  as  to  be  described  as  a 
capsule  or  basement-memijnine ;  but  there  ia  to  be  seen  a  distinct 
Uitterentiaticn  of  the  one  part  from  the  other.  This  condition 
'*  .\\p'  "VT'l<L-d  ill  some  spenimens. 

1  he  inner  area  shows  the  .same  confusion  or  want  of  distinct- 
ness ot  arrangement,  The  cells  approximate  likewise  to  an 
pitnehal  type;  some  appearing  like  ill-formed  or  undeveloped 
squamous  epithelial  cells;  others  resemliling  young  nuclear 
(.emlirvoiial  formative)  element.s  found  jti  the  fower  strata  of  all 
ueml>ranous  tissues;  others  again  have  the  shape  of  columnar 
cells  (perhaps  this  form  may  be  due  to  close  packing);  still 
otners  appear  of  an  elongated  or  fusiform  character,  or  else  as 
rounded  cells  of  small  size  with  bipolar  filiform  appendages  of 
great  tenuity.  In  all  this  iinier  area  there  is  no  trace  of  iilood- 
yessel  structure,  nor  of  a  stroma  or  intercellular  network.  There 
IS  110  appearance  of  stroma  of  anv  kind,  save  that  of  the  filiform 
cell-juipendages. 

"  The  nucTei  of  all  these  cells  are  of  small  size,  and  in  a  ma- 
jority of  instances  so  obscured  by  granular  or  fatty  elements  as 
to  he  scarcely  visible.  In  some  instances  the  ccil-shapes,  but 
not  the  cell-arrangement,  approximate  to  that  of  the  small 
spniclle-celled  sarcoma.  This  character  cannot  be  maintained 
as  thi-  nature  of  the  growth.  There  is  no  one  type  presented  in 
such  a  degree  as  to  lead  to  the  classification  under  any  histioid 
grotip. 

"  The  only  solution  which  presents  itself,  and  that  a  proble- 
matic one,  is  that  the  new  growth  belongs  in  the  main  to  the 
glandular  structure,  and  with  this  litis  taken  place  a  (sarco- 
matous?) growth  in  the  surrounding  connective  tissue:  that, 
under  the  erysipelatous  irritation  to  which  the  lobe  of  the  ear 
was  subjected,  in  the  first  instance,  some  one  or  more  of  the 
glands  became  ectatic  from  the  swelling  and  closure  of  the  duct; 
and  that,  instead  of  its  contents  undergoing  the  accustomed  de- 
generation, the  consequence  of  the  erysipelatoid  hypersemia, 
started  by  the  erysipelas  and  maintained,  in  part,  by  the  ectasy 
pf  the  gland,  there  ensued  a  hypertrophy  or  hyperplasia  espe- 
ciallv  ot  the  underlying,  more  than  of  the  superficial  tissues. 
In  other  words,  we  have  taking  place  an  innammatory  new 
formation,  in  which  especially  participates  the  connective  tissue, 
and  this  new-formed  connective-tis-sue  element  hsis  maintained, 
to  a  hi^h  degree,  its  hypervascular  character  (even  to  becoming 
soraew^iat  erectile);  and  in  this  new  growth,  mixed  elements 
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share  in  the  occupation  of  territory :  on  the  one  hand,  cells  which 
present  a  type  temling  to  the  epillit'lial  chiinK'ter,  on  the  other 
Iwnd,  coming  nut  nioro  conspicuDUsly  in  the  deeper  parts,  cells 
which  in  the  f'ut^iforni  character,  verge  toward  the  embryonal 
cells  of  a  connective-tissue  growth  and  give  appearances  calling 
to  mind  the  sarcomatous  new  forniatiuii. 

"  There  is,  however,  another  element  or  character  present 
which  I  cannot  wlmlly  pass  over,  viz.,  the  glantiular  element. 
Not  only  is  there  to  he  seen  the  pa-sr^ing  by  insensible  gradations 
from  the  papillary  layer  in  what  we  may  regard  as  a  part  purely, 
or  nearly  so,  of  subcutaneous  connective  tissue  (however  much 
this  may  be  changed  by  overcrowding  of  cells),  but  this  again 
passes  over  into  an  area  of  cells  in  which  there  can  be  seen  no 
stroma-cells,  some  of  which  are  columnar  in  character  that  may 
well  be  held  to  have  to  do  with  the  recess  of  a  gland  in  the 
conilttion  of  ectasy.  The  only  supposition  uiuler  which  the 
glandidar  participation  in  the  n<iw  growth,  as  a  whole,  is  ten- 
al>lc,  is  that  the  glan<I  elements,  and  especially  their  secretion, 
under  the  influence  of  the  perniancutly  increased  hypera'inia, 
did  not  tend,  as  is  tlieii'  wont,  to  retrograde  i[K'tamor|ihosis,  in 
spite  of  the  glaiul  becoming  cctatic  and  thereby  retaining  its 
secreting  contents.  Also,  it  must  be  evident  that  the  inllamnnx- 
tion-disturbances  hare  something  to  do  in  producing  a  perma- 
nent alteration  in  the  function  of  the  affected  glands — not  a  very 
ditticult  supposition,  and  quite  within  the  range  of  experience." 

Epithelial  Cancer. — Epithelial  cancer  of  the  auri<'le  has  been 
described  liy  (truber,'  Wilde,-  Kramer,*  Toynbee,*  Deimirfiuay,* 
J.  Orne  Green,"  (lustav  Brunner,'  T.  Bryant,'  W.  W.  Seely,* 
and  others. 

It  is  said  by  Gruber  to  be  the  only  malignant  disease  which 
occurs  in  the  auricle  primarily.  It  generally  appeni's  as  a  small 
nodule  or  wart  in  the  skin  of  the  auricle,  which,  being  picked 
at  in  most  cases,  soon  is  found  to  be  covered  by  yellowish  scabs, 
the  result  of  the  hardening  of  a  scanty  discliarge  from  the  new 
growth.  Beneath  these  crusts  there  is  found  an  ulcer,  with  a 
not  very  rough  base,  somewhat  disposed  to  Ijleod,  and  the  edges 
of  which  are  liard  and  uneven.  After  a  rather  slow  destruction 
of  the  superiicial  tissues,  the  deeper  structures  of  the  ear  may  be 
invaded.     The  auricle  may  be  destroyed  in  this  way,  and  then 

'  Ohrenheilkuiidp.  p.  41G.  »  Disease"  of  the  Eur,  p.  IW. 

*  Op.  cit..  I).  -UJ,  (|iiotes  Fischer,   IS04,  "  Krebs  «m  Ohre,"  »nd  KrugeUtein, 
1827.  Alls:.  Mi'd   Animlori  des  10  .lalirhunderU. 

♦  I)ison«c,'i  of  Ihe  Kiir,  p.  24.  »  Gnjiette  des  HOpitnux,  Sept.  80,  1869. 

*  Tr«n»»ctions  Aiiierioiin  Otological  .Society,  ISTO. 
'  Archiv  f.  Ohrenh..  Bd.  v.  S.  28. 

'  Mod.  Times  and  (lazctte.  London,  Jan.  6,  1872. 

•  Anioricun  Otolni^ical  .'"ociely,  1883. 
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the  deeper  j)arts  of  the  ear  liecome  the  seat  of  the  cancerous 
disease.  There  is  usually  some  paiu,  hut  it  is  not  invarialily 
severe;  in  some  cases,  however,  it  may  be  intense,  as  shown  by 
iJrunner. 

Wilde  alludes  to  rhmnei/swei'p's  nmcer  of  the  external  ear, 
which  is,  however,  in  no  way  peculiar,  excepting  as  possessing 
large  aiuounts  of  pigment. 

The  clironir  injinmiiuiliim  of  the  rcUnlnr  (issue  of  the  auricle, 
allmiod  to  by  Kramer,  is  in  ail  probability  a  description  of  can- 
cerous degeneration  of  the  appeixJage. 

Epithelioma  of  the  auricle  may  interfere  greatly  with  the 
hearing,  the  interference  being  proportionate  to  the  advance  of 
the  disease  into  the  auditory  meatus.  I  have  .«ieen  two  cases  of 
this  disease  in  the  auricle,  the  lir.st  of  which  occurred  in  a 
negress,  tifty  years  old. 

She  stated,  when  I  tirst  saw  her,  that  the  growth  on  the  ear 
was  about  six  months  old,  and  had  been  caused  by  a  blow  an 
the  auricle  with  a  loaded  catie.  I  found  the  meatus  almost 
entirely  occluded  by  the  growth,  which  appeared  to  have  started 
from  tiie  region  of  the  tragus,  and  had  progressed  rapidly  in- 
ward, on  the  superior  wall  of  the  auditory  canal,  producing 
also  Moitie  induratitui  outwards  toward  the  zygoma,  its  entire  size 
being  about  that  of  u  small  Kiiglish  walnut. 

The  discliarge  was  bloody  and  purulent,  several  drachms  daily 
in  amount,  not  very  offensive,  but  of  a  peculiar  odor.  The 
ulcerated  surface  of  the  tumor  ftointed  inwards,  filling  up  the 
auditory  canal.  The  heai'iug  was  reciuced  to  almost  nothing. 
There  had  been  no  dist'ase  of  the  ear  pi'evious  to  this,  according 
to  the  woman's  statement,  which  appeared  to  be  reliable  in  all 
respects, 

Excision  of  the  growth  was  advised,  as  it  had  grown  rapidly 
from  a  well-detitied  centre,  btit  the  patient  refused,  and  soon 
after  disappeared  entirel_y  from  my  notice. 

I  have  seen  recently  another  case  oi'  epithelial  cancer,  begin- 
ning at  the  tragus  and   upper  front  edge  of  the  helix  of  the 


■J 


auricle,  in  a  man  aged  40.  lie  had  been  under  observation  and 
treatment  for  the  disease  for  more  than  a  year  when  I  first  saw 
him.  Gra<lually  the  cancerous  degeneration  advanced  inward 
on  the  front  wall  of  the  auditory  canal,  hiding  the  anterior  part 
of  the  membrana  tympani  from  view.  The  cancerous  growth 
was  scraped  away  from  the  tragus,  meatus,  and  anterior  wall  of 
the  auditory  canal,  by  means  of  a  cutting  spoon,  January  30, 
1884. 
Dr.  Gustav  Bruinier,'  of  Zurich,  observed  a  case  of  primary 


>  Arcliiv  f.  Ohrenli.,  Bd.  v.  S.  28. 
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epithelial  caiu-er  of  the  oar,  in  a  fctiiale  56  years  old,  wliicli 
proved  fatal  in  thi>  course  of  tlic  vt'ar. 

The  lioalth  of  the  vvnmaii  had  been  good  up  to  the  tiiuc  when 
a  eliiiht  discharge  eanie  from  the  car;  previous  to  tliis  there 
had  heen  some  itchinn;  tii  the  ear,  and  she  had  scratched  the 
organ  with  a  hairpin,  Imt  there  had  heen  no  deafness.  For  the 
slight  discharge,  she  subjected  lierself  to  some  kind  of  water- 
cure  di>uche  on  the  ear,  and  this  was  followed  by  intense  eara<'he 
and  facial  paralysis.  Granulations  in  tlie  meantime  s|>raiig  up 
in  the  ear,  which  upon  manipuhition  bled  freely:  ]»ain  in  the 
ear  became  intense  and  constant,  and,  as  it  was  concluded  that 
the  morbid  growth  had  already  reached  the  inner  wall  of  the 
tympanum,  no  operation  was  advised.  The  ear  was  kept  care- 
fully cleansed,  and  the  pain  was  eased  by  anodynes  as  far  as  it 
was  possible.  The  auricle  was  at  last  dissected  h)ose  by  the 
disease,  and  at  several  spots  aliout  the  ear  there  was  loss  of  sult- 
atanee.     There  was  no  post-mortem  examination  permitted. 

In  the  early  stage  of  this  case,  pain  was  the  chief  diagnostic 
difference  between  it  and  one  of  polypus  or  gratmlations  in  the 
ear.  Microscopic  examination  of  a  ]>ii!ce  of  tlie  granulating  mass 
in  the  meatus  revealed  the  (rue  malignant  nature  of  thegruwth. 

Treatment. — The  only  l)eneficiai  treatment  of  epithelioma  of 
the  auricle  is  immediate  excision  of  the  growth,  even  if  to  do 
this  it  is  necessary  to  amputate  the  ejitire  pinna,  as  was  done  by 
Dr.  Tlmxter,  in  the  case  reported  by  Dr.  J.  t)rnc  Green.'  The 
hemorrhage  which  must  naturally  occur  is  to  be  controlled  in 
the  unlinary  way  by  ligatures. 

Healing  may  be  slow,  and  in  those  ca.ses  in  wliich  the  entire 
auricle  has  been  cut  oif'  close  to  the  skull,  tlie  granulations  must 
be  closely  watched  and  prevented  from  closing  up  the  external 
auditory  meatus.  This  is  best  done  by  keeping  some  form  of 
tent  in  the  opening  of  the  canal  and  by  touching  the  granula- 
tions with  caustics  or  by  stimuliiting  washes.  The  treatment 
will  he  eminently  successful  if  the  cancerous  disease  has  not 
extended  to  the  meatus  and  tlie  drum ;  in  the  latter  instance 
the  disease  may  have  advanced  too  far  to  be  controlled  by 
surgical  interference. 

Othaematoma. — Otha'matoma,  or  blood-tumor  of  the  ear,  is 
characterized  by  congestion  and  heat  in  the  auricle,  and  a  rapid 
effusion  of  blood  between  the  cartilage  of  the  auricle  and  the 
perichondrium.  The  tumor,  in  the  course  of  a  few  hours  or  a 
day,  attains  the  size  of  a  bean  or  an  egg,  the  color  of  the  auricle 
may  remain  mitural  or  become  purplish,  anr)  though  the  tumor 
is  somewhat  hot  and  dense,  fluctuatiiui  can  be  detected  in  it. 
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There  is  some  liuniing  piiin  in  the  new  growth,  with  a  feeling  of 
weight  and  distention.  Tiie  earliest  manifestations  of  the 
disease  are  rapiil.  tnit  after  tlie  tmnor  is  fnllj  fornietl,  it  may 
remain  apjiarL-ntly  indolent  for  days  or  even  wt-eks.  At  last  it 
may  riqitnre  spontaneously,  the  most  frequent  mode  of  disap*- 
pearance,  or  its  contents  may  coagulate  and  absorption  witliout 
rupture  take  place,  cansing  considerable  permanent  deformity, 
but  nmch  less  than  when  the  tumor  ruptures  spontaneously 
or  is  punctured  arfiticially.'  Its  occnrreuce  is  more  frequently 
unilateral  than  amhilateral,  but  an  attack  on  one  side  may  be 


Fig.  77. 
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followed  by  an  attack  on  the  other;^  the  lobule  is  never  attacked 
in  this  disease  of  the  ear.  I  have  recently  seen  a  case  of  this 
disea.se  occurring  simultaneoualy  in  both  auricles  of  a  young 
lawyer,  ^forty  years  old,  att'ected  with  paresis  of  the  insane, 
August,  188;^.  In  an  account  of  twenty-four  cases  of  this 
disease,  by  E.  R.  Iliin,*  sixteen  were  unilateral,  but  in  lour 
cases  the  disease  on  one  side  was  succeeded  by  the  disease 
on  the  other,  the  iirst  hsenrntoma  subsiding  usually  before 
second  ear  was  attacked. 

•  E.  R.  Hun,  Anicriosn  .Foiirnal  of  Insanity,  p.  23,  IHTO. 
'  Loycoelv,  caws  of  Ollni'matornu  under  care  of  Mr.  J.  lliUcliinson,  Med.  Timfl 

and  Gazette,  Dec.  1862,  p.  BOS. 

•  Op.  cil.,  p.  17. 
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The  disease  is  more  common  in  males  than  in  females,  only 
one  of  the  above  twenty-four  (.'ases  being  of  the  latter  sex.  The 
late  Dr.  I.  Kay  infainieil  me  that  he  had  never  seen  this  disease 
in  females,  whereas  he  had  eotistantly  met  it  in  males.  lie 
fnrthertnore  stated  to  me,  that,  when  in  eharge  of  insane  asy- 
lums, he  had  constantly  had  eases  of  otha^matoma  on  hand,  two 
or  tliree  at  a  time  in  obi  eases  of  ehronie  dementia,  a  notieeable 
feature  of  whose  mahidy  is  their  entire  harmlesBuesH  and  docility. 
So  great  is  this  latter  ciiaraeteristie,  that  they  are  made  kin<l  of 
under-imracs  iti  the  asylum,  which  fact  would  tend  to  i»ro\e  that 
the  disease  in  them  is  caused  neither  by  blows  nor  falls,  as  they 
are  not  likely  to  be  struck  by  others,  and  are  perfectly  able  to 
tuke  care  of  themselves. 

Etiology. — This  disease  of  the  auricle  has  been  the  subject 
of  much  discussion,  as  to  its  cause,  nature,  and  signiticance. 
Formerly  it  was  considered  entirely  the  result  of  violence,  l>ut 
later  writers  have  denied  its  purely  traumatic  origin,  and  have 
given  to  it  an  important  significance,  inasmuch  as  they  liave 
described  an  idiopathic  variety  occurring  most  frequently  or 
only  in  the  i?isane,'  asserting  as  its  cause  a  disease  of  the  brain, 
some  authorities  even  localizing  the  exact  seat  of  the  cerebral 
disease  in  the  restiform  bodies. ■  Others,  while  admitting  its 
most  frequent  occurrence  in  the  insane,  still  cling  to  the  idea 
of  its  purely  traumatic  origin,  being  of  the  opinion  that  the 
weakened  and  ot\en  helpless  condition  of  the  insane  renders 
them  most  liable  to  violence  to  the  auricles." 

In  all  probability  there  are  two*  distinct  forms,  the  purely 
traiinnttic  and  the  jairely  iiliopnlhic ;  the  first  seen  in  well-known 
cases  of  violence  to  the  auricle,  as  in  boxers,  and  the  insane  who 
have  been  beaten  by  their  keepers,  themselves,  or  each  other; 
and  the  second,  so  fiequently  seen  in  the  paralysis  of  the  insane, 
and  in  diseases  of  the  restiform  liodies  as  proven  by  experimental 
irritation  of  them  in  rabbits.  E^-en  in  cases  of  insanity  where 
the  latter  variety  is  found,  the  first  variety  has  been  observeil 
too,  but  the  diticrence  of  the  two  forms  is  very  appai-ent.  It  is 
also  asserted  that  the  purely  idiopathic  variety  has  been  observed 
in  the  perfectly  sane.*  Schwartze,*  "Wendt,  and  Blau"  have  ob- 
served such  cases.  IJut  even  gran»ing  that  at  the  time  of  the 
occurrence  of  the  othieniatoma  in  these  cases  the  subjects  were 

'  E.  R.  Hun,  American  Journal  of  rtiMiiity,  vol.  xxvii.,  1870. 
'  Brown-S('s|iuird,  Lecture  in  Univ.  ot'Pennii..  Oct.  10,  1872. 
'  Tliurniiin  iind  Tovnbei';  Tovntiei"  on   the   Kur,  London,  1868,  p.  21,     Von 
Troell'*cli,  Kngii^h  Tninsl.,  isn'.i.'p.  50 

•  Oruber,  Lpliriiucli  der  Uhi-e nlieilUunde,  W'ieii,  1870,  p.  281. 

'  KtxMtt,  Tri'Bti.HC  on  Diseases  of  tlie  Kar,  two  n\»e»  by  Uoosn,  Bnd  one  euse  by 
L<irin(;;  nliwi  r  ciise  bv  Oruber.     Lilirbueh  d.  Ubrcnhcilk.,  p.  2H8. 

*  Archiv  fur  Ohroiiiicilkunde,  Vol.  ii.  p.  213.  snd  vol.  iii.  ii.  2'.). 
'  Ibid.,  vol.  xix,  p.  20!5.     The  patient  was  fifteen  years  old. 
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sane,  thc'3'  certainly  presented  grave  syinptonis,  for  their  malady 
could   but  be  regarded  as   indicative  ot'  disease  of  the  braiij^J 
which  had  not  yet,  it  is  true,  culminated  in  insanity,'  but  whi(^^| 
would  render  their  future  sanity  very  problematical.     '"  Whe^^ 
we  consider  the  intimate  connection  between  the  circulation  in 
the  ears  and  that  of  the  rest  of  the  head,  we  cannot  but  acknowl- 
edge that  any  disturbance   in   the  circulation  in   the  Itrain  is 
prone  to  produce  a  corresponding  alteration  in  the  circulation 
of  the  cars.     Now,  in  all  chronic  cases  of  insanity,  and  especially 
in  general  paresis,  we  find  a  tendency  to  repeated  congestions  of 
the  head,  iind  under  such  circumstances  it  is  nutnrul  to  suppose 
that  the  bloodvessels  of  the  ears  become  gradually  dilated,  so  as 
to  favor  the  occurrence  of  an  efliision  of  blood.     It  is  idiopathic, 
depending  upon  a  pathological  condition  of  the  brain,  and 
incapable  of  being  produced  by  violence  alone."' 

Some  of  the  earliest  writers  on  this  disease  called  it  erysipel 
of  tVie  auricle;  but,  of  course,  tiiat  view  was  erroneous.  This 
disea.«e  may  make  its  apjiearance  nn  the  posterior  surlace  of  the 
auricle,  though  rarely,' and  is  called  by  Kramer*  a  perichondritis 
of  the  auricle.  This  author  also  asserted  its  frequent  occurrence  I 
in  the  insane,  but  very  rarely  in  others.  He  states,  liowever, 
that  Langenbeck  had  seen  two  cases  in  the  sane,  and  lieyfelder 
one  cast"  in  a  healthy  miller,  in  whom  the  tumor  occurred  witb^H 
[lain  after  cpistaxis  for  scvt-ral  days.*  ^H 

Dr.  Kirkbride,  of  the  IVnnsylvania  Hospital  for  the  Insane, 
and  Dr.  Curweii,  of  the  Pennsylvania  State  Lunatic  Asylum  at 
Harrisburg,  are  inclined  to  the  opinion  that  otha?matoraa  is 
usually  the  result  of  violence,  and  almost  iTivariablj*  contined 
to  males."  Dr.  J,  II.  Worthington,'  <.'hief  physician  to  the 
Frit-nds'  Asylum  for  tlie  Insane,  at  Fraiikford,  Philadelphia, 
who  has  observed  and  treated  a  hirge  number  of  cases  of  this 
disease  of  the  auricle,  has  never  seen  a  case  of  this  affection  in 
a  S'lne  person,  nor  in  a  case  of  curable  insanity.  He  always 
considers  this  aflection  of  the  ear  as  an  evidence  of  tljc  incurable 
form  of  insanity,  such  us  be  has  described  as  "  congestive  mania." 
From  the  observations  of  Dr.  Worthington,  it  appears  that 
otluematoina  is  alwavs  associatt^tl  with  a  tentlencv  to  congestion 
of  the  membranes  of  the  brain  or  the  cerebral  substance  itself, 
in  which  opinion  he  is  nearly  ii>  accord  with  Dr.  Laycock,'  who 
thinks  ''  that  the  states  of  the  circulation,  nutrition,  and  develop 


I    Urowii-Soqimril ;    Khosh,  Tifiitise  (in  Discusc- nf  tht-  Kiir,  p.  11^,  ISTS. 
'  Hun,  AniKriciin  .Journul  uf  Ih.tiinily,  1S70,  vol    xxvii    \>.  24. 
'  .VUgemeinu   Zeil.'clirift  fur    I'sycliiulrie    von    Dameniw,    1848,   vul.    i; 
OhnMihiMlkiiudL',  p.  liJT. 

'  Die  ErkcnntniAs  und  Hi-iUmi;  il.  OliiviiUranlcheitcn,  Berlin,  1849,  p.  212. 
»  Rust's  Mnt!«7.in,  (ill  l!.l.  2  Ui'ft,  S.  2!»7. 

<  L.  Turnbull,  Clinicitl  Maniriil  of  Diseases  of  tbe  Ear.  1872,  pp.  188,  189. 
'  Ibid.  •  Med.  Times  uiid  Gazette,  March.  1802,  p.  28«. 


MORBIU    GROWTHS    AND    INJURIES. 


239 


m 


ment  of  the  tisanes  which  make  up  the  ear,  lohtile,  luid  cover 
the  helix,  very  commonly  eoiiicide  with  similar  conditions  ot 
the  encephalic  tissues." 

That  the  origin  of  othiematoma  may  he  purely  nervous,  is 
proven  hv  experimental  irritation  of  tlie  rcstiform  hodies. 
Brown-Sefjuard'  states  that  this  variety  of  tumor  is  the  result 
of  disease  at  the  hase  of  the  brain,  and  is  usually  found  in  the 
paralysis  of  the  insane.  It  may  be  produced  artificially  in 
animals,  and  tins  he  has  done  in  less  than  one  night,  between 
the  hours  of  ten  in  the  evening  and  six  o'clock  in  the  nicjrning. 
He  has  performed  such  experimonts,  and  kept  the  animal  imder 
his  own  cye^  until  the  artiticially  ]iroduce<l  tumor  made  its  ap- 
pearance. Tliis  he  accomplished  by  an  irritation  applied  to  the 
restiforni  body,  on  the  side  correspoiuling  to  that  of  the  tumor. 
The  lecturer  also  drew  attention  to  the  tact  that  these  tumors 
usually  occur,  in  tlie  insane,  on  that  side  corresponding  to  the 
affected  side  of  the  hrain,  which  proves  that  they  cannot  be,  at 
least  not  always,  the  result  of  violence  on  the  part  of  the  [latient 
or  his  attendants;  since  violence  of  any  kind  would  not  be 
applied  invariably  to  the  side  of  the  head  nor  to  the  ear  corre- 
ipon<ling  to  the  atfcctod  side  of  the  brain. 

Dr.  ^  eats,'  of  the  Coton  Hill  Institution  for  the  Insane,  Eng- 
and,  believes  that  the  cartilage  is  the  seat  of  this  at^'ection,  and 
that  hence  the  lobule  of  the  ear  always  remains  intact.  He 
has  not  found  othieniatoma  prejudicial  to  hearing;  on  the  con- 
trary he  has  observed  that  the  hearing  became  Bharp>er  in  some 
instances  during  the  disease.  He  has  further  observed  that 
this  affection  of  the  ear  is  not  coniinci]  to  any  particular  form 
of  insanity,  although  it  is  frecjucntly  found  in  dementia;  that 
it  never  occui*s  in  the  sane,  and  that  the  pirogriosis  of  mental 
recovery  in  tliose  affected  with  idiopathic  otbtematoma  is  ex- 
tremely unfavorable.  In  all  hia  experience  he  knows  of  but 
one  case  of  insanity  in  which  recovery  ensued  after  tlie  appear- 
ance of  this  unfiivoralile  symptom.  The  patient,  a  married 
female,  thirty-three  years  old,  was  admitted  to  the  aforesaid 
institution;  thirteen  months  afterwards,  in  the  midst  of  every 
variety  of  bad  symptoms,  othtematoma  apficared,  and,  after 
running  its  course,  disappeared.  Finally,  the  patient  began  to 
show  signs  of  mental  recovery,  and  was  discharged  from  the 
asylum  ]>erfcctly  restored  to  reason,  after  three  years  of  insanity. 

With  the  evidence  thus  gained  it  would  seem  that  the  inevit- 
able conclusion  must  be,  that  the  occurrence  of  idiopathic 
othematoma  is  found  either  in  the  hopelessly  insane,  or  in  those 
about  to  become  so  from  cerebral  disease  which  has  induced  the 


'   lA!Pture  in  the  Universilv  of  Hennsvlvnnia,  Oct.  10,  1872. 
•  British  Med.  Journal,  June  21,  \^\h. 
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pertaining  to  this  eubjet't  up  to  the  time  of  the  publication  of  his 
botik,  \s  decidedly  in  favor  of  using,  at  tlie  commencement  of 
the  disease,  cold  lead-water  dressings,  which  he  advises  to  be 
used  until  the  tunun-  begins  to  soften  a  little,  then  they  are  to 
be  removed  and  warm  fomentations  of  arnica  used  in  order  to 
favor  resolution  aii<l  absorption.  He  is  of  the  opinion  that 
incisions  into  the  tumur  are  hIukisI  'i/wtn/s  injurious,  yet  they 
are  preferable  to  the  method  of  acuiiuncture  :i.s  suggested  by 
Speyer,  for  the  former  operation  removes  more  thorouirldy  the 
coagula.  Saxe,  according  to  Kau,  recommeinled,  atler  the  incision 
and  the  removal  of  the  coagula,  the  application  of  dressings  of 
alura  and  water  (2  drachms  to  fjiv),  and  to  cover  the  entire 
ear  with  cotton-wadding.  As  we  have  already  seen,  Hun'  dis- 
approves of  incision."  in  any  ease  of  othiematonia,  and  Kramer* 
approves  of  general  roborant.'*  and  cool  dressins;s  at  first,  until 
the  tumor  begins  to  soften,  then  ab.sorption  may  lie  promoted  by 
the  use  of  dressings  of  tincture  of  arnica.  But  he  is  opposed  to 
all  incisions  and  surgical  operations  in  tiiese  cases. 

Dr.  Kirkbride'  has  found  the  apjilication  of  ice  and  tincture 
of  iodine  most  useful:  the  latter  may  be  applied  twice  daily. 
He  has  not  found  the  ear  disposed  in  any  case  to  resume  its 
origitud  shape.  l>r,  Worthington*  disapproves  of  incisions  as 
useless. 

Kneading,  or  massaee,  has  been  recommended  as  aiding  in 
absorption  of  the  effusion.  Massage  and  the  pressure-bandage 
may  be  continued  for  some  weeks,  and  in  one  case  reported  by 
Meyer,*  the  auricle,  under  this  treatment,  became  absolutely 
perfect,  excepting  a  slight  thickening. 


Othaematoma  in  the  Sane. — Home  writers  have  recorded  instances 
of  what  they  have  termed  spontaneous  othtematoma  in  the 
sane;  but  in  most  instances,  the  cause  of  this  disease  in  the  sane 
can  be  traced  to  various  traumatic  influences,  as  boxing,  and 
blows*  on  the  auricle  from  many  other  causes,'  burns,  scalds,' 
and  exposure  to  intense  cold."  The  more  clearly  traumatic 
cases  have  also  been  termed  spurious  othsematoma,  to  distin- 
guish them  from  the  truly  symptomatic  variety  occurring  in  the 

'  Loc.  oil.,  p.  2.3, 

•  Die  Erkimnlniss  uiiil  Hfiiluri);  d.  Ohrenkrankheiten,  Berlin,  ]84i>,  p.  214. 

•  See  Turnbull,  op.  cil.,  pp.  13»,  ]3\t.  *  Sec  Turnbull,  op.  cit.,  pp.  13:2-140. 
'  Wni.  Meyer,  Archiv  f.  Ohreiiheilkunde,  Bd.  xvii.  S.  2.     0.  J.  Blake,  -Vnierioan 

Journiil  of  O'toloRV,  vol.  iii.,  1881,  p.  183. 

•  C.  J.  BUkc,  Stalistical  Repiirt  of  KiO'i  Cases  of  Ear  Disease,  1872. 

'  Trautinann,  Cases  of  Ear  Disease  in  (Jarrison,  at  Breslau,  Prussia;  Archiv  f. 
Ohrenh.,  Bd.  ix.  S.  183. 

•  C.  J.  Kipp,  Traniiacliuns  American  Otol.  Soc.,  1878. 

»  Gu»lav  Brunner,  Archiv  f.  Ohronh.,  Bd.  v.  S.  26-28.  1870. 
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sane.     It  is  most   frequently  observed   aiuoug  males,   the 
the  case  reported  by  iJr.  Blnke  wa«  that  of  a  woman  thirty  yeargi 
old,  who  had  been  struck  on  the  oar  in  falling^.    In  this  instance, 
an  absccs8  ensued  in  the  injured  auricle,  and  at^er  painful  sup-_^J 
puration,  discharged  an  ounce  of  pus.  ^| 

As  this  disease  has  been  noted  among  soldiers  in  a  garrison, 
it  is  fair  to  presume  that  it  is  the  result  of  rough  sport  in  which 
they  receive  severe  blows  on   the  ear.     Xot  uncommonly  the 
traumatic  variety  of  othiematoma  occurs  among  boys,  receiving , 
hard  hits  on  the  ear  in  playing  foot-ball,  as  stated  by  the  late] 
Mr.  Ilinton,  of  London. 

One  of  the  most  remarkable  accounts  of  the  traumatic  origii 
of  this  disease  is  that  given  by  Dr.  Brunner,  of  a  man  forty 
years  old,  who,  in  riding  all  night  in  a  very  cold  railway  car, 
fell  asleep  with  the  auricle  against  the  window-pane,  to  which 
the  auricle  was  frozen  fast.  The  rarest  instances  of  traumatic 
othffimatoma  are  tliose  resulting  from  burns  or  scalds,  as  in  the 
case  related  by  Dr.  Kipp.  The  prevalence  of  this  form  of  injury 
among  boxers  is  so  common,  tliat  it  is  shown  in  ancient  statues 
of  noted  athletes,  as  pointed  out  \)y  Virchow. 

J}iaffnosis. — The  diagnosis  will  not  be  diHicult,  as  the  historj 
and  general  condition  of  the  patient  will  usually  plainly  indicate| 
the  traumatic  origin  of  this  variety  of  blood-tumor  of  the  ear. 
Most  of  the  s>'raptom8  are  sthenic,  whereas  tlie  asthenic  and 
indolent  character  of  the  tumor  in  the  insane  is  very  marked,  | 
and  hence  distinctive. 

Treatment. — The  treatment  of  traumatic  otha-matoma  should 
consist  in  opening  the  sac  if  suppuration  has  ensued.  But  if 
the  latter  process  shall  not  have  taken  place,  the  symptoms  of 
heat,  congestion,  swelling,  and  pain  must  be  combated  as  in 
the  idiopatliie  variety,  viz.,  by  application  of  ice  and  iodine. 

If  it  be  necessary  to  open  the  sac  to  evacuate  the  pus  which 
may  have  formed,  the  cavity  should  be  gently  stimulat'jd  by 
injections  of  weak  solutions  of  carbolic  or  salicylic  acid,  and 
the  walls  kept  in  contact  by  gentle  compresses.  It  will  be  found 
that  with  proper  management  the  auricle  can  thus  be  kept 
from  much  detormity. 


•INJDRIBS   OF  THB   ADRIOLB. 
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The  general  surgeon  is  often  called  upon  to  treat  a  variety  of 
wounds  of  the  auricle,  but  it  is  hardly  in  place  to  treat  of  them 
here.  Most  of  these  are  caused  by  quarrels,  and  are  inflicted 
by  weapons,  blows,  and  bites.  Those  caused  by  weapons  appear  i 
to  be  somewhat  peculiar  to  the  countries  where  they  occur,  as 
in  the  French  soldiers,  whose  auricles  were  so  frequently  injured 
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b\-  thoyiitaghaii  iti  the  battle  of  Constiuitiua  :'  in  Ireland,  auricles 
havi'  beon  split  and  bruiwMl  !)y  the  blackthorn  stick;*  and  in 
Gerniany,  the  student's  "  schmiss  "  is  often  obtained  by  a  sword- 
thruBt  or  slash  at  the  auricle.  The  treatment  will  consist  in 
adjusting  the  wounded  and  displaced  parts,  kccjiing  them  in 
fmsition  liy  a  stiff  dressing,  or  by  pins  and  ligatures  coiled  about 
them  in  sbaiie  of  a  figure  S,'  and  attention  to  the  general  prin- 
ciples of  surger}'. 


Fig.  78. 


Traumatic  Cleft  of  the  Lobule. — A  not  uncommon  injury  of  the 
auricle  i.'f  one  caused  by  tearing  out  the  ear-ring,  and  thus 
leaving  a  cleft  of  the  lobule.  This  is 
produced  most  Irequently  by  children 
iu  play  with  their  motliers,  but  it  is  also 
done  in  fights  between  women.  I  have 
seen  lately  two  sisters,  both  (juarrelsomc, 
in  whom  the  lobules  were  cleft,  one  iu 
three  places,  making  four  teat-like  ap- 
pendages, or  fringe,  said  to  have  been 
caused  by  her  babes,  but  the  other  wo- 
man acknowledged  that  in  a  quarrel 
witii  a  female  acciuaiiitance,  the  ear- 
ring had  been  intentionally  torn  from 
her  ear  Ijy  her  adversary.  In  lioth  of 
these  women  tlie  deformity  had  existed 
for  several  yeai's. 

Tredtwait. — If  such  cases  are  treated 
as  soon  as  they  occur,  union  by  first  in- 
tention can  usually  be  effected  :  I  have 
never  seen  any  but  chronic  civses.  Dr. 
Knapii.  of  Xew  York,  has  lately  su^- 
gesleir   a   very    neat    and    practicable  a      ^ 

operation  for  removing  the  deformity 

in  such  cases,  without  leaving  the  notch  on  the  edge  of  tlie 
lobule,  .so  common  af^cr  operations  on  this  part. 

This  operation  is  a  modification  of  the  Mirault-Langenbeck 
operation  for  harelij),  applied  to  the  auricle,  and  consists  in  the 
following  method:  Thrust  a  narrow-bladed  .scalpel  through  the 
anterior  part  of  tlie  lobule  near  the  lower  end  of  the  slit  (at  «, 
Fig.  78),  sever  a  thin  slice  of  skin  along  its  edge,  and  when  the 
other  end  of  the  slit  is  nearly  feached  (at  '•),  make  the  slice  a 
little  broader,  leave  it-s  emi  (at  b)  in  connection  with  the  auricle, 
then  go  backward  about  two  lines,  and  cut  across  the  detached 


'  Wildo,  op.  cil.,  |i.  li;4.  I  Il.id. 

•  Dnrtigolles,  .Jdurnnl  do  MAlicine  de  Bordeaux,  28th  Dec.  1878.     See   Amer. 
Jmir.  ofOtol.,  vmI.  i.,  1879,  p.  156. 

•  Arcliivps  of  Ophlh.  niui  Otol.,  vol.  iii.  No.  I. 
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slice  (at  e),  thus  forming  a  small  flap  (c  b).  Now  seize  the  long 
portion  of  the  slice  with  a  pair  of  forceps,  and  divide  with  the 
knife  its  other  end  (at  a)  by  a  slightly  curved  section.  Without 
waiting  long  for  the  cessation  of  the  bleeding,  the  edges  of  the 
wound  may  be  gently  but  securely  united  by  three  interrupted 
sutures.  The  hrst  is  applied  to  the  middle  of  the  edges  on  the 
anterior  surface;  the  second,  about  opposite  the  first,  to  the 

Sosterior  edges.  The  curved  needles  need  not  penetrate  more 
eeply  into  the  substance  of  the  lobule  than  about  one-third  of 
its  thickness.  By  the  third  suture,  the  small  flap  (c  b)  left  at 
the  posterior  part  of  the  lobule,  is  made  to  bridge  over  the  lower 
extremity  of  the  gap.  The  needle,  therefore,  is  first  thrust 
through  the  free  end  (c)  of  the  little  flap,  and  then  tlirough  the 
lower  edge  of  the  wound  in  the  anterior  portion  of  the  lobule, 
the  suture  tied,  and  the  operation  is  finished.  No  dressing  is 
required.  In  three  days  the  sutures  are  removed.  Immediate 
union  is  usually  obtained. 

I  have  frequently  tried  this  method,  and  found  it  the  only 
means  of  preventing  the  notch  so  often  seen  in  the  lobule  after 
it  has  healed. 


SECTION  III. 
EXTERNAL  AUDTTOUY  CANAL. 


CHAPTER    T. 

CIRCUMSCRIBED  AND  DIFFUSE  INFLAMMATION. 

Otitis  Extkkna  CrKruMscRiPiA  consists  in  ii  circuniscnbetl 
inflanimation  of  the  skiii  nr  !«ubcntoiieous  cellular  and  fibrous 
tissues  of  the  auditory  canal,  terminating  in  a  small  abscess  or 
boil,  which,  in  tliscliarging  its  contents,  produces  considerable 
destruction  of  the  skin  covering  it.  Its  seat  is  not  confined  to 
any  particular  [lortion  of  the  auditory  canal,  hut  as  it  is  most 
likely  to  occur  in  a  region  rich  in  glan<ls,  it  is  apt  to  be  found 
in  the  outer  part  of  the  meatus.  It  may,  however,  arise  in  the 
deeper  cellular  tissues  and  in  the  periosteum  of  the  bony  portion 
of  the  auditory  canal.  Circumscribed  intlamraation  of  the  ex- 
ternal auditory  canal  nuiy  arise  sporadically  or  epidemically, 
and,  in  the  latter  instance,  it  is  a  striking  fact  that  the  abscesses 
are  confined  to  a  particular  part  of  the  auditory  canal.'  Bon- 
riafont'  has  recorded  such  an  epidemic,  occurring  in  Paris,  in 
May  and  June,  1863,  and  Gruber'  reports  the  occurrence  of  a 
similar  endemic  attack  of  this  diflcase  in  the  summer  of  the 
same  year  in  Vienna,  at  which  time,  the  majjority  of  the  ab- 
Bcesses  were  found  in  the  outer  third  of  the  auditory  canal, 
near  the  tragus.*  iJiwenbcrg  has  suggested  that  furuiiculosis 
of  the  external  ear  may  bo  caused  by  the  ])re8ence  in  the  blood 
of  a  peculiar  microbe.  He  claims  to  have  found  it  in  the  pus  of 
a  freshly  lance<l  boil  in  the  meatus. 

Sjpiiphms. — This  disease  is  usually  extremely  painful,  and  is 
attended  with  fever  and  even  considerable  cerebral  symptoms 
in  some  cases.     The  boils  usuallv  occur  one  at  a  time,  but  the 

'  (inibiT,  Lehrltuch  d.  OUrcnh..  p.  207. 
'  I/Uni.in  MMinile,  18(1.1. 
"  B'Ticlit  AIIr.  Kninkenliniis.  Vii-nna,  IWiH. 

*  Sco  Amurioun  .Icmrniil  uf  OU'logy,  vol.  iv.,  1882,  pp.  130-144.  A  review  by 
J.  .1.  n    Vcmiync. 
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series  may  amount  to  a  <lozen.  Sometimes  thoy  a[>pear  to 
merge  so  fast  into  one  another,  that  the  ease  gained  by  the  di8- 
I'harge  of  one  is  hardly  enjoyed  hy  the  victim  until  the  throb- 
hiiig  and  burning  pain  of  a  new  one  warus  him  that  he  must 
endure  the  torment  of  another.  The  auricle  may  become  sensi 
live  to  thu  least  touch  and  traction,  especially  if  the  abscessei 
ar(>  ill  the  cartilaginous  part  of  the  canal,  and  the  patient  then 
(•aiHiot  endure  the  ordinary  jiressure  of  the  afi'ected  side  of  the 
ticad  on  the  pillow.  But  such  sensitiveness  of  the  ear  is  not  so 
likely  to  occur  in  this  form  of  otitis  externa  as  in  the  diffuse 
form.  The  severest  pain  and  most  distressing  symptoms  are 
found  wlicn  the  boil  is  seated  in  the  unpliahle  pai'ts  of  the  bony 
piirliou  of  the  canal:  intense  distress,  however,  may  be  caused 
by  a  boil  f^riitril  just  within  the  opening  of  tlie  auditory  canal. 
I'suiilly,  the  gravity  of  the  pain  and  febrile  symptoms  will  de- 
]iciid  upon  Ihi'  depth  of  the  abscess  in  the  tissues  of  the  auditory 
camd.  as  welt  as  upon  its  proximity  to  the  drum-head.  Small 
Buiieriicial  abscesses  do  occur  in  the  meatus  without  any  pain, 
a  sense  id'  discomfort  and  duluess  of  hearing  having  been  the 
only  cause  of  the  patient's  seeking  surgical  relief  .More  than 
one  such  case  has  been  seen  where  the  abscess  had  run  its  full 
course  and  was  on  the  point  of  discharging  without  having 
oan»e<l  the  patient  any  pain.  But.  of  course,  such  cases  are  grcat^ 
pxecptioiis,  and  are  explained  by  the  superficial  seat  of  the  in-fl 
(hiiittnatiou.  Hardness  of  hearing  and  deafness  arc  prominent 
(tuptoms  of  i'nruncles  in  tlie  auditory  caiuil.  In  some  cases 
deafness  is  almost  absolute,  and  the  congestion  being  so 
Ifreat.aiid  extending  consecutively  even  into  the  cavity  ot  the 
tympanum,  the  deafness  is  the  last  symptom  to  disappear.  But 
llie  patienl  can  be  assured  of  the  ultimate  return  of  the  hearing 
in  such  eases  if  there  has  been  no  organic  lesion  of  the  drum- 
cavity.  .\s  such  a  lesion  is  a  very  unlikely  occurrence  in  this 
diaease,  there  is  every  hope  of  the  return  of  the  liearing. 

InHpection  of  the  auditory  canal  and  membrana  tympani  is 
itHually  very  diflicult  if  the  (disease  is  advanced  and  the  swelling 
of  (be  meatus  considerable.  This  difficulty  is  less  likely  to 
ta-eur  when  the  disease  is  in  the  cartilaginous  part  of  the  ear, 
for  with  cari'  it  nuiv  be  gradually  stretched  by  the  speculum. 
When  the  diseiuse  IS  in  tlie  bony  portion  of  the  canal,  one  can 
iixually  obtain  a  view  of  the  drum-head  only  iu  the  earlier  stages 
<d'  the  disease.  In  such  cases,  if  the  abscess  is  seated  near  the 
dnim  head,  it  will  be  seen  that  the  latter  is  more  or  lees  congested 
III  lliiit  point  nearest  the  abscess,  and  in  many  cases  where  thi 
boil  ih  near  the  periphery  of  the  membrana  tympani  in  i 
iip|ter  half,  consideralue  swellinir  will  be  found  in  the  region 
the  Muunbraint  tlaccida  and  the  tolds  of  the  drum-head.  In  such 
i<tt«it».  at  lirsl  sight,  one  nnty   be  incHnetl  to  diagnosticate  the] 
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disease  as  niyringitia,  hut  tlic  history  of  the  case,  and  the  com- 
paratively norma!  cotulilion  of  the  di'uin-hemi,  excef^iting  at  the 
points  of  secondary  eongestioji  produced  by  the  oirciimgcribed 
inflammation  of  the  eanal,  and  the  greater  pain  in  the  latter 
disease,  will  make  tlic  true  diagnosis  easy.  When  the  abscess 
ill  the  bony  portion  of  the  ciitial  lieconies  fully  developed,  the 
view  of  the  drum-heat]  will  be  entirely  cut  off,  and  the  deafness 
and  tinnitus  become  great.  After  the  ditschargo  has  occurred, 
tiie  drum-head  may  be  seen  as  a  red,  and  somewhat  sodden 
membrane,  which,  however,  in  a  few  days,  gradually  assumes 
its  normal  color  and  outline,  and  the  hearing  will  be  found  to 
be  returning. 

In^peetif>n  of  the  auditory  eanal  an<l  drum-head  by  means  of 
the  eur-fiumel,  unless  carefully  done,  becomes  very  painful  to 
the  patient  with  this  disease  of  the  oar:  hut  it  is  very  important 
to  examine  the  canal  well,  in  order  to  determine  the  seat,  the 
quantity,  ami  the  stage  of  the  disease,  as  well  as  to  be  assured  of 
the  absence  or  the  presence  of  exostoses,  cerumen,  or  other 
foreign  bodies  in  the  canal,  which  might  interfere  with  the 
escape  of  the  products  of  intlatnmation  and  gi'eatly  complicate 
the  disease.  Having  established  the  presence  of  either  or  all  of 
these  complications,  the  surgeon  must  mitigate  the  effects  of 
the  exostoses,  and  remove,  if  possible,  any  other  obstructions, 
such  as  cerumen,  foreign  bodies,  etc.,  by  the  most  gentle  and 
thorough  syringing,  or  by  the  most  careful  manipulation. 

If  exostoses  are  in  the  auditory  canal,  care  nmst  be  taken 
not  to  mistake  such  rounded  prominences  tor  the  furuncles. 
This,  in  some  cases,  may  prove  to  be  no  easy  task,  and,  there- 
fore, aa  these  growths,  if  congenital,  are  usually  in  both  canals, 
if  there  be  any  suspicion  that  the  affected  ear  contains  such 
bony  growths,  the  well  ear  should  be  examined,  and  if  it  con- 
tains them,  caution  should  be  observed  in  ascribing  all  the 
swelling  in  the  diseased  ear  to  the  furuncles.  However,  as 
these  prominent  growths  of  bone  are  not  very  frequently  seen 
in  the  ear,  they  will  not  often  be  found  as  complications  in 
circumscribed  external  otitis,  but  it  is  well  to  bear  in  mind  the 
possibility  of  their  jiresence  in  the  affected  ear. 

Etiology. — rerhaps  no  disease  of  the  ear  has  so  many  asserted 
causes,  yet  so  few  wellex[ilained  ones,  as  boils  in  the  external 
ear.  No  class  or  condition  of  men  aptpears  exempt  from  it, 
and  in  many  instances  the  disease  continues  to  recur  lor  a  long 
time,  owing  t<i  the  fact  that  the  cause,  which  must  be  rennived 
before  jiermanent  recovery  can  take  place,  has  not  been  found 
after  the  most  thorough  search.  According  to  some  authorities, 
a  particular  article  of  rich  food  has  been  tlie  cause  of  the  disease, 
especially  in  the  more  wealthy  classes,  while  aniemia  and  poverty 
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have  most  usual]}-  been  considered  Iruitful  causes  of  furuncles 
in  the  external  ear. 

Fatigue  and  consequent  deliility  from  any  cause  may  produce 
them;  and  it  is  not  unconiinon  to  liiid  furuncles  in  the  auditory 
mal  of  young  devotees  to  fashion,  after  a  long  an<l  gay  winter 
season  with  its  round  of  parties  and  fatiguing  attendants  of  late 
hours,  bad  air,  indigestible  food,  and  loss  of  sleep,  I  have  never 
tSeen  this  disease  in  children. 

Trctiliiient. — Of  course,  the  best  treatment  for  a  boil  or  circum- 
seriljed  abscess  is  a  poultice  or  some  form  f)f  heat  and  moisture. 
But  this  is  not  easily  applicable  to  such  iiitliimniations  in  the 
auditory  canal,  on  account  of  the  narrowness  of  the  pa-^sage  and 
the  necessary  blocking  u]>  of  the  canal  wliicli  such  a  treatment 
might  entail.  It  has,  therefore,  been  deemed  best  to  incise,  as 
deeply  as  possible,  u  furuncle  in  the  auditory  canal  as  soon  as 
the  circumscribed  swelling  is  detected,  without  waiting  for  pus 
to  form  in  it. 

With  the  meatus  lighted  as  well  as  possible  by  the  aid  of  the 
forehead-mirror,  lliough  in  some  cases  direct  light  will  lie  suffi- 
cient if  the  furuncle  is  not  too  far  down  the  auditory  canal, 
and  while  the  head  of  the  patient  is  allowed  to  lie  entirely  free, 
the  surgeon  may  make  a  thorough  and  deep  cut  into  the  small 
abscess,  taking  care  that  the  patient  is  allowed  to  jump  away 
from  the  operator  rather  than  towards  him,  an  end  best  gained 
by  allowing  the  [latient's  head  to  be  entirely  unsupported,  on 
the  onatlbcted  side,  /.  c,  the  side  opjuvsite  to  the  operator. 

The  kiiile  is  the  i|uicl<csl  and  surest  way  of  escape  from  the 
pain  of  these  furuncles  in  the  au<litory  canal.  It  has  also  seemed 
that  in  those  cases  where  the  knife  has  been  used  promptly  on 
the  first  lioil  that  makes  its  appearance,  others  are  less  likely  to 
come.  If,  however,  they  come,  they  are  likely  to  be  less  severe. 
This  may  be  ihie  to  the  sudden  relief  given  to  the  distended 
vessels  of  the  skin  of  the  canal  by  the  free  cut,  at  the  outset  of 
the  inflammation.  If  the  knife  cannot  be  used,  other  means 
must  be  resorted  to.  Although  poultices,  in  the  strict  sense  of 
the  term,  cannot  be  apjilied  to  abscesses  in  the  auditory  canal, 
unless  situated  very  near  its  mouth,  and  even  then  only  in  a 
limited  way,  yet  the  constant  or  oft-repeated  use  of  warm  water  by 
gentle  instillation,  the  aural  douche,  or  some  of  the  varied  forms 
of  irrigation,  will  be  found  very  grateful  to  the  patient  and  favor- 
able to  suppuration.  Dr.  A.  H.  Buck'  prefers  hot  water  irriga- 
tion to  all  other  means  of  allaying  pain  and  terminating  this 
disease  in  the  canal.  The  simplest  and  perhaps  the  best  way  of 
apjilying  warm  water  as  a  dressing  to  any  acute  inflammation  in 
the  ear,  and  especially-  in  the  auditory  canal,  is  to  till  up  the  ear 

'  American  Joiirnnl  of  Ottilogy,  vol.  ii.  p.  84. 
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with  warm  water  and  allow  it  to  remain  tliere  aw  lotit;  as  [los- 
pihle,  wliile  the  iiaticnt,  of  course,  lies  down  with  the  ati'ected  ear 
upjjerniotit.  To  the  warm  water  thus  used  laudainim  may  be 
added. 

A  small  dossil  of  lint  or  eotttm  soaked  in  j^lyceriue  or  equal 
parts  of  glyt'crine  and  water,  and  small  coniral  poultices  of  flax- 
seed, will  be  found  to  act  aa  excellent  emollient  dressings  upon 
an  abecess  near  the  mouth  of  the  auditory  canal. 

Tite  local  abstraction  of  blood  with  two  or  three  leeches, 
directly  under  the  ear  in  the  depression  behind  the  lobule,  or  in 
front  of  the  tragus,  close  to  the  ear,  has  been  recommended  when 
the  congestion  and  pain  are  intense,  but  it  is  not  of  much  value. 

The  removal  of  the  discharge,  which  is  not  otlen  very  copious, 
is  of  great  importance.  Some  form  of  alkaline  w:is!i  will  be 
found  to  act  best  as  a  cleanser  while  the  contents  of  the  abscess 
are  l)cing  poured  into  the  auditory  canal. 

First  of  all  stands  warm  water  made  slightly  opalescent  with 
castile  soaji,  which  sliouhJ  he  applied  by  means  of  tlie  syringe 
twice  or  thrice  daily  according  to  the  amount  of  discharge. 

In  the  interval  between  the  syringings,  or  just  betbre  them, 
a  solution  of  l)icarbonate  of  soda,  gr.  x-xx  to  t",^j,  or  of  biborate 
of  soda,  gr.  x  to  f.\j,  may  be  instilled  into  the  meatus  in  quantities 
of  from  ten  to  fifteen  drops  warmed.  These,  by  remaining  in 
contact  with  the  affected  spot,  will  soften  any  liardened  crusts  of 
the  discharged  matters  from  the  abscess  and  facilitate  their 
removal  liy  the  syringe. 

As  has  alreadj'  been  said,  the  occurrence  of  a  small  absces.s 
or  boil  in  the  auditory  canal,  denotes  that  there  is  a  tendency 
towards  the  occurrence  of  another  or  several  in  tlie  same  spot. 
Hence,  the  constitutional,  as  well  as  the  local,  treatment  becomes 
of  the  greatest  importance.  Some  observers  have  asserted  that 
chronic  furunculosis  of  the  ear  is  a  symptom  of  diabetes  niellitus. 
I  have  observed  one  case  of  chronic  furunculosis  in  the  meatus, 
the  middle  ear  being  unaffected,  in  a  diabetic  woman. 

Wliatever  is  cm[)loyed  for  the  cure  of  boils,  when  occurring 
elsewhere  in  the  IxMly,  should  most  surely  l»e  employed  when 
they  make  their  appearance  in  the  auditory  canal,  for  they  are 
not  only  an  evidence  r>f  the  need  of  an  alterative  treatment,  but 
they  are  intensely  painful  and  interfere  with  heai'ing. 

At  the  head  of  the  list  of  remedies  stand  iron  and  (|uinine, 
while  in  some  cases  iodide  of  potassium  has  been  found  most 
efficacious  in  breaking  u\i  a  tendency  to  the  formation  of  boils. 
But  there  is  no  specific  in  this  malady,  and  if  one  form  of  treat- 
ment does  not  bring  about  the  desired  result,  another  )iiust  be 
tried,  until  the  disease  disappears.  Most  frequently  the  best 
results  will  be  gained  from  those  remedies  which  improve  the 
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general  condition  of  the  patient.  Von  Troeltsch  strongly  recora- 
moncJM  the  internal  use  of  Fowler's  solution  in  this  disease.' 

Dr.  Samuel  Sexton  recommends  the  administration  of  the 
sulphide  of  calcium,  as  do  others,  in  this  disease  of  the  ear.  I 
have  tried  it  in  doses  of  one-tenth  of  a  grain  three  or  four  times 
daily  with  undoubted  success.  This  drug  seems  to  induce  reso- 
hition  of  the  iiiflminimtion,  anil  lience,  in  such  cases,  the  neces- 
sity of  an  early  incision  into  the  swelling  in  the  canal  is  done 
away  with. 

Loral  Treatment. — Although  local  causes  have  very  little  to 
do  with  this  disease  of  the  anditory  canal,  it  will  he  found  ad- 
vantageous to  coinl>ine  a  local  treatment  witli  the  giving  of 
mo<lifiiie  internally.  The  use  of  some  soothing  or  mildly  stimu- 
lating siilve,  as  tlie  case  seems  to  demand,  has  heen  found  appa- 
rently to  diminish  the  tendency  to  recurrence  of  the  abscesses 
and  to  favor  an  early  return  to  healthy  action  on  the  part  of  the 
various  cutaneous  structures.  As  a  soothing  application,  nothing 
is  better  than  a  little  cold  cream  smeared  on  a  camers-hair  pencil 
and  then  painted  round  tiie  walls  of  the  meatus.  In  the  early 
stages  r  have  found  the  a|iplieation  of  black  wash  soothing  to 
tile  piiin  and  smarting.  The  ice-bag  carefully  applied  will  ease 
the  pain  of  a  boil  in  the  meatus. 

It  a  more  stimulating  ointment  is  needed,  the  following  will 
he  found  to  answer  very  well : 

U — H.vdrnrKyri  nininoninti,  gr.  i-ij. 
Unj;.  ii(|.  ix>8ii',  _^j. — M. 
Kt.  ung.     S.  Apply  to  the  ear  with  a  camer»-hair  pencil. 

A  small  portion  of  this  ointment  may  be  smeared  on  and 
around  the  atleeted  spot,  twice  or  thrice  daily,  by  means  of  the 
hair-pencil,  for  several  days,  until  the  skin  t>f  the  auditory  canal 
api>eurs  to  he  free  from  the  tendency  to  the  formation  of  these 
small  and  painful  abscesses,  i'ainting  with  iodine  around  the 
auricle  is  claimed  by  Blau  to  prevent  recurrence.  If  there  is 
no  return  of  the  abscesses,  the  congestion  soon  goes  from  the 
drum-head,  and  the  hearing  will  l»e  restored. 

The  granulations  sometimes  left  by  a  furuncle  in  the  ear  are 
best  treated  by  cauterization  with  a  saturated  solution  of  nitrate 
of  silver,  applied  by  means  of  a  little  cotton  on  the  holder. 
As  the  granulations  are  distinctly  marked  centres  of  disease, 
touching  them  is  much  safer  than  instillations  applied  to  them. 
Insuftiations  of  boric  acid  are  often  sufficient  to  cause  the  grana- 
lations  to  disappear. 

A  fuller  consideration  of  the  best  treatment  for  polypoid 
granulations  following  e.xternal  otitis  will  be  found  further  on, 
where  polypoid  diseases  are  specially  alluded  to. 

>  DitMMS  »rthe  Ear,  '.>d  American  edition,  p.  102. 
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Diffuse  Inflammation  of  the  External  Auditory  Canal, — Tliis  dis- 
ease attl'ots  tiie  osseous  part  of  tlu'  iuulitorj  t'luinl  usually,  but  it 
inaj-  at  the  same  time  invade  the  cartihiginoua  portion  and  even 
spread  to  parts  of  the  auinole  in  some  cases.  The  only  essential 
difference  between  it  and  the  disease  treated  of  in  the  preceding 
pages,  otitis  externa  ciretiinsorijita,  consists  in  its  tendency  to 
diffuse  distribution  to  the  entire  external  ear.  It  does  not  always 
origiruite  in  the  same  layer  af  the  lining  of  the  auditory  canal. 
*'A  simple  erythema  of  the  cutis  in  the  auditory  canal  may  be 
considered  the  lightest  form  of  the  disease,  and  a  periostitis  of 
the  canal  may  be  called  the  severest  form."' 

Just  as  the  circumscribed  inflanunation  in  the  auditory  canal 
shows  tlie  peculiar  tendency  to  narrow  itself  down  to  a  very 
minute  and  true  abscess,  the  diffuse  form  of  otitis  externa  shows 
the  peculiarity  to  spread  rapidly  to  all  fiarts  of  the  external 
auditory  canal. 

A  pure  form  of  periostitis  of  the  external  auditory  canal 
never  occurs,  for  the  disease  is  never  confined  to  the  periosteum, 
but  from  the  outset,  all  the  neighboring  layers  of  the  wall  of 
the  canal  are  attacked.  This  is  due  to  the  tiict  that  the  skin  of 
the  canal  is  more  tirmiy  united  to  the  periosteum  than  the  peri- 
osteum is  to  the  bone.  Ilence,  an  inflammation  of  the  cutis 
readily  extends  to  the  periosteum  and  the  bone,  this  being  most 
firohably  the  usual  course  of  the  disease.  There  is  also  a  con- 
secutive form  of  external  otitis  found  in  cases  of  acute  otitis 
media.     This  always  begins  at  the  fundus  of  the  camxl. 

Symptoms. — The  subjective  symptoms  of  diffuse  external  otitis 
are  more  severe  in  the  primary  than  in  the  consecutive  form. 

In  the  former  in.stance,  |>ain,  tinnitus,  and  deafness  are  the 
prominent  and  very  distressing  symptoms.  Itching  in  the 
meatus  is  a  constant,  l»ut  frequently  disregarded,  symptom  of 
the  approacli  of  this  disease. 

In  gcireral  the  subjective  symptoms  do  not  diffw  greatly  from 
those  of  the  circumscribed  external  otitis.  In  tne  so-called 
diphtlicritic  form  the  pain  is  said  to  be  intense,  continuing 
without  any  interruption  day  and  night  uiilil  the  intlammatory 
product  has  assumed  another  character.  The  deafness  and 
tiimitns  in  diffuse  external  otitis  are  more  marked  and  more 
obstinate  than  in  the  circumscribed  otitis. 

The  consecutive  variety  of  diffu.sc  inflammation  of  the  external 
ear  is,  as  a  rule,  less  painful  than  the  primary  variety.  This 
feature  is  most  markcil  when  the  inflammation  of  the  external 
ear  is  consecutive  to  purulent  iiitlammiition  of  the  middle  car. 

The  ohjcdice  symptoms  of  diffuse  external  olilis  vary  with  the 
position,  cause,  and  grade  of  the  inflammation,  being  more  severe 

'  tJnilier,  up.  fit.,  p.  384. 
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in  thf  (irimarv  than  in  tlie  i-oiiHt'cutive  furni.  When  the  inflani- 
matiun  is  situated  in  tlie  bony  portion  of  the  canal,  the  disease 
assumes  the  nature  of  a  periostitis  with  intense  and  eontinuod 
"jiain,  whereas  the  aynijitonis  are  not  so  severe  when  the  disease 
secrus  to  he  limited  to  the  outer  part  of  the  auditory  canal.  At 
the  beginning  of  the  disease  the  skin  of  the  auditory  canal  is 
more  or  less  swollen  and  red,  and,  in  some  cases,  portions  of  the 
cutaneous  lining  of  the  auditory  canal  may  be  excoriated  or 
even  exfoliated  at  certain  points. 

I'sually  the  redness  and  swelling  are  most  marked  in  the  bony 
portion  of  the  canal,  with,  of  course,  great  narrowing  of  the 
ciililire  of  the  canal,  so  that  tlie  latter  appears  to  run  to  a  point, 
thus  assuming  a  conical  shape.  The  skin  of  the  fundus  of  the 
canal  becomes  puckered  by  the  swelling,  and  one,  perhaps  more, 
of  the  ridges  thus  formed  will  shut  off  the  drum-head  from 
view. 

The  congestion  and  swelling,  when  the  disease  is  at  the  fundus, 
are  greatest  in  the  region  of  the  posterior  periphery  of  the  drum- 
luembraiie,  mid  ihe  vessels  supplying  the  hammer  and  the  mem- 
brana  tiaccida.  The  entire  drum-head  noon  loses  its  gray  color 
and  its  contour,  so  that  the  wall  of  the  canal  and  the  mem- 
brana  tympani  cannot  be  distinguished  from  each  other  by  their 
appearances,  and  ap})ear  fused  into  each  other,  especially  at  the 
posterior  border  of  the  membrane. 

All  traces  of  the  normal  jiyramid  of  light  are  lost,  and  the  in- 
filtration in  inany  cases  is  so  great  that  the  consequent  pucker- 
ing of  the  drum-head  will  cause  several  shining  spots  to  appear 
on  the  prominent  points  thus  produced  by  the  swelling  of  its 
layers,  when  light  is  thrown  into  the  canal  from  the  mirror. 
The  appearance  of  the  inflamed  parts  is  somewhat  changed 
when  tlie  layers  deeper  than  the  skin  of  the  canal  are  more  dis- 
eased than  the  cutis  itself. 

In  such  cases  the  swelling  of  the  structure  beneath  the  cutis 
will  ]tush  it  so  much  out  of  place  that  the  two  sides  of  the  canal 
wdl  be  made  to  touch  each  other,  and  not  even  the  narrowest 
speculum  can  then  be  pushed  between  them  so  as  to  gain  a  view 
of  the  deeper  part  of  the  auditory  canal  and  the  drum-head. 
Very  often  in  such  cases,  since  the  su|ierlicial  layer  of  the  skin  of 
the  pa-ssage  is  very  little  diseased  and  remains  quite  dry,  it  may 
be  somewliat  diflicult  to  say  whether  the  disease  is  diffuse  or 
circumscribed  inflammation  of  the  canal.  However,  in  the 
former  case  we  shall  usually  tind  more  or  less  glandular  swell- 
ing and  tenderness  about  the  ear,  with  jtain  on  moving  the  jaw. 
Most  important  symptoms  in  some  cases  are  the  redness  and 
swelling,  with  some  oedema,  of  the  mastoid  process,  because  the 
surgeon  may  be  misled  into  diagnosticating  mastoid  disease. 

The  glandular  temierness  under  and  in  front  of  the  auricle  is, 
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however,  a  rmicli  more  frequent  atteiulant  of  this  disease  of  the 
auditory  canal,  thau  the  mastoid  reiiuetia  and  tonderucss. 

The  <lischarge  of  thf  products  uf  iiiHamiijati<»n  in  tliis  disease 
may  occur  from  several  points,  but  usually  it  comes  from  one 
only.  In  the  former  instance  the  disease  nianit"ests  symptoms 
similar  to  those  of  circum8cri!)ed  external  otitis,  whereas,  in 
the  latter  instance,  the  symptoms  arc  peculiar  to  a  true  diffuse 
external  otitis.  In  sucli  a  case,  the  discharge  is  reniarkai)ly 
copious,  heginniiig  as  a  discharge  of  colorless  or  hloody  serum, 
and  tcrniiiiating  in  the  course  of  a  few  days  in  a  leas  copious 
purulent  discharge.  The  amount  of  odorless  bloody  serum  at 
the  beginning  of  the  discharge  is  so  aliundant  in  some  cases,  as 
to  require  tiie  constant  holding  of  a  liandkeix-hief  to  the  ear,  in 
order  to  jtrotect  the  bedding  (.ir  the  clothing  of  the  suH'erer,  and 
thus  several  handkerchiefs,  in  the  course  of  the  day,  may  be 
soaked  with  the  discharge.  The  most  marked  instance  of  a 
flow  of  this  kind  the  author  has  ever  seen,  was  from  the  ear  of 
a  Japanese  naval  oHicer,  from  whom  the  discharge  was  very  red 
as  well  as  very  copious,  .so  red,  indeed,  that  the  jiatient  con- 
sidered it  blood.  It  etintinucd  three  ilays,  and  was  suceeeded 
by  a  light-yellowish  dischai-gc  of  purulent  matter,  exfoliation 
of  epidermis  from  the  funchis  of  the  auditory  canal  and  drum- 
hea<l,  with  perforation  of  the  latter  by  external  erosion  in  the 
postero-inferior  quadrant  on  the  eleventh  day.  The  brief  men- 
tion of  this  case  leads  iiaturally  to  the  statement  that  many 
cases  of  this  disease,  when  situate  in  the  bony  portifni  of  the 
canal,  are  attended  with  exfoliation  of  large  pieces  of  epidermis 
and  perforation  of  the  drum-head  from  icHhoiil  inwani.  Per- 
foration of  the  drum-head  does  not  occur  frequently  as  a  result 
of  the  ordinary  course  of  tlie  disease,  but  great  caution  in  the 
use  of  the  syringe  should  be  observed  at  the  stage  of  exfoliation, 
for  fear  of  penetrating  the  dritm-head  by  the  force  of  the  stream 
of  water.  The  swelling  and  exl'oliation  of  the  soft  parts  of  the 
canal  may  be  so  great  as  to  increase  the  pain  and  distress  of  the 
patient  by  a  further  distention  of  the  canal,  and  the  renewed 
irritation  of  the  diseased  part  may  reproduce  considerable  fever, 
which,  however,  subsides  as  soon  as  the  exfoliated  matter  and 
discharge  are  removed. 

Where  it  is  impossible  to  gain  a  view  of  the  drum-head  on 
account  of  the  narrowing  of  the  auditory  caual,  resort  may  be 
had  to  the  catheter,  the  use  of  Politzer's  bag,  or  Valsalva's 
method  of  intlation,  in  order  to  ascertain  the  condition  of  the 
Eustachian  tube  and  middle  ear.  This  is  often  of  the  greatest 
moment,  not  oidy  in  cliildren  in  whom  it  is  often  difficult  to 
make  a  perfect  diagnosis  in  this  <lisease,  but  also  in  adults,  in 
order  to  determine  whether  or  not  the  external  otitis  exists 
alone  or  is  accompanied  by  deeper  and  more  serious  disease  in 
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(lie  ilniiu-cnvity.      All   the  objective  symjitoms  in   diffuse  iri- 
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the  diathesis  of  the  jiatient.  Ileuee,  jieculiar  symptoms  may 
1)0  ex|iected  in  that  form  of  the  disease  produced  Ijy  the  presence 
of  vegetable  or  animal  parasites  in  the  ear,  in  the  diphtheritic 
form  of  the  disease,  and  in  any  form  in  syphilitic  or  scrofulous 
individuals  as  well  as  in  any  traumatic  case  oceurrino;  in  the 
more  heultliy,  for  in  the  latter  iustunoe  the  means  hy  udiieh  the 
disease  has  been  iiroduccd  must  he  taken  into  account,  since 
ahinist  invariably  it  will  cuiiiplicate  jmd  alter  the  symptoms. 

Tlie  dipfiihcritk'  form  of  (iitfuse  external  otitis  is  very  rare, 
being  unmentioned  by  many  authorities.  According  to  the 
best  observers,  it  is  never  a  primary  affection,  hut  ratiicr  an 
occurrence  in  the  later  stages  of  an  inflammatory  process. 
This  form  of  the  disease  is  usually  found  in  scrofulous  subjects 
ill  whom  the  original  inflammation  has  been  either  neglected  or 
improperly  treated.  In  all  such  eases,  after  the  usual  purulent 
discharge  has  lasted  a  longer  or  shorter  time,  there  is  a  sudden 
increase  of  jiain  and  fevei-,  with  the  simultaneous  appearance  of 
a  white  diphtheritic  mcmhrane,  which  adheres  most  closely  to 
the  intJamed  structure,  and  when  even  lightly  touched  causes 
intense  pain  and  some  bleeding  of  the  parts  beneath,  as  shown 
by  Gruber.  Moos,'  and  U.  A.  Oallan,'  have  each  reported  a 
case  of  idiopathic  diphtheria  of  the  external  auditory  canal. 
.Tacobsoii^  reports  three  cases  of  diphtheritic  intlanimation  of 
the  canal,  observed  in  LucH>"a  clinic.  Bczold,'  of  Munich,  re- 
ports three  cases  of  tibrinouH  exinhition  from  the  walla  of  the 
canal  and  the  menibratia  tympani. 

In  children  there  is  often  found,  at  the  termination  of  an 
attack  of  diplitheria,  inflammation  in  the  external  ear.  This 
rapidly  extends,  in  some  eases,  directly  to  the  bone  of  the  canal, 
and  backwards  to  the  nuistoid  process.  Pain  is  not  a  prominent 
symptom  in  these  intlamnuitions  following  fliplitheria,  an<l  this 
feet  will  rea<lily  distinguish  them  from  the  truly  diphtheritic 
form  of  external  otitis  in  which  the  peculiar  false  membrane  is 
found  in  the  auditory  canal.  The  form  of  the  disease  now 
referred  to  is  one  arising  from  the  broken-down  condition  of 
the  little  patient,  rather  tlian  a  form  of  disease  already  described 
as  the  diphtheritic.  In  the  former  case  the  pain  is  not  great, 
the  swelling  is  considerable,  and  the  tendency  to  attack  tlie 
bone  is  marked.  Fluctuation  is  soon  felt  over  the  mastoid 
region,  and,  after  the  e\acuation  of  the  pus,  the  bone  beneath 
ie  found  denuded,  and  in  some  ca-ses  crundiling.     Exuberant 

•  Archive*  of  Oph.  and  Otol.,  vol.  i.,  No.  2,  New  York,  1870. 
"  New  York  Med.  Upcnrd,  March  27,  1875. 

•  Arehiv  furOhri'iilii'ilkunde,  Bd.  xix.  S.  37,  1882. 
«  lliid.,  Bd.  xiv.  8.  (Jtt,  1878. 
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granulations  spring  up  around  the  opening  made  by  the  kiiif'o 
in  tlie  soft  partK,  and  the  peculiar  dejiressed  mouth  of  a  sinus 
leading  to  dead  bone  soon  begins  to  make  its  appearance.  With 
a  probe,  a  tract  of  bare  bone  corresponding  to  the  region  around 
the  bony  meatus  may  be  detected.  For  weeks,  no  portions  of 
this  diseased  bone  will  cume  away,  but  at  last  the  nearest  edge 
of  the  dead  tract  will  appear  to  rise  up,  so  that  a  probe  may  be 
worke<l  umler  it,  and  then  gradually,  tlay  by  (hiy,  the  deatl  shell 
or  scale  of  bone  (for  it  is  in  many  cases  the  outer  wall  of  the 
mastoid  cells)  will  be  found  to  be  coming  out  through  the  sinus. 
This  process  is  attended  with  more  or  less  discharge  from  the 
ear,  but  if  the  sinus  behind  the  ear  is  kept  freely  open,  the  dis- 
charge from  the  auditory  canal  will  be  very  slight,  and  hence, 
granulations  are  not  usualh'  found  in  tiie  canal  in  such  a  case, 
ft)r  the  drainage  is  kept  up  from  behind  and  away  from  the 
auditory  meatus.  During  this  process  the  patient  has  no  pain, 
the  discharge  is  not  very  copious,  but  there  will  be,  from  time 
to  time,  swelling  of  the  glands  in  front  of  and  under  the  ear, 
and  down  the  tract  of  the  sterno-cteido-mastoicJ  muscle.  Tiiese 
swellings  are  not  painful  nor  very  hard.  They  last  for  a  few 
days  and  then  usually  disapjiear,  though  they  may  suppurate  iji 
the  worst  cases.  Perhaps  the  form  of  intlainmation  over  the 
mastoid,  just  sketched,  may  be  due,  primarily,  to  the  iiiHamma- 
tion  of  a  gland  which  has  become  tliseased  by  the  diphtheritic 
poison. 

In  badly  fed  and  delicate  children  the  diphtheritic  form  of 
otitis  externa  may  pass  into  the  gntigrenons  variety.  According 
to  Gruber,  otitis  gangrienosa  is  much  more  likely  to  occur  in 
children  tliun  in  adults.  Although  the  external  otitis  occurring 
in  diphtheritic  children  may  lead  to  necrosis  in  and  about  the 
tymiianum,  with  exfoliation  of  large  pieces  of  the  posterior  wall 
of  the  auditory  canal,  I  have  never  seen  such  ca-ses  assume  a 
truly  gangrenous  nature. 

Causes. — The  causes  of  <lifl'use  otitis  may  be  purely  idiopathic 
or  local.  The  latter  variety  wil^  be  found  the  most  usual,  aa 
cold  air  and  cold  water,  wounds,  injuries  of  all  kinds,  furuncles 
in  the  auditory  canal,  and  various  inflammatory  processes  both 
within  and  outside  of  the  car.  The  latter  diseases  attack  the 
auditory  canal  irom  their  nearness  to  it,  as,  for  example,  acute 
inflammation  of  the  middle  ear,  some  skin  diseases,  as  eczema 
of  the  scalp  and  auricle,  the  acute  exanthemata,  and,  in  rare 
instances.  |)emphigu9  of  the  entire  surface,  may  also  attack  the 
auditory  canal  and  drum-head,  as  in  a  case  seen  by  von 
Troeltsch. 

The  improper  use  of  all  kinds  of  ear-picks,  aurilaves,  hair- 
pins, and  tooth-picks,  for  scratching  the  ear  or  for  the  too 
zealous  removal  of  cerumen,  are  constantly  foun<l  to  have  been 
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series  may  amount  to  a  dozen.  Sometimes  tbey  appear  to^ 
merge  so  fast  into  one  another,  that  tlic  eaw  gained  by  the  dis- 
charge of  oiie  is  hardly  enjoyed  by  the  victim  until  the  throb- 
bing and  burning  puin  of  a  new  one  warus  him  that  he  must 
endure  the  t<->rnient  of  another.  The  auricle  may  become  sensi- 
tive to  the  least  touch  and  traction,  especially  if  the  abscesses 
are  in  the  cartilaginous  jtart  of  the  canal,  and  the  patient  then 
cannot  endure  the  onlimiry  pressure  of  the  affected  side  of  the 
head  on  the  pillow.  Hut  such  sensitiveness  of  the  ear  is  not  so 
likely  to  occur  in  this  form  of  otitis  externa  as  in  the  diffuse 
form.  The  severest  pain  and  most  distressing  symptoms  are 
found  wlicn  the  boil  is  seated  in  the  unpliable  parts  of  the  bony 
portion  of  the  canal ;  intense  distress,  however,  may  be  caused 
by  a  boil  seated  just  within  the  opening  of  the  auditory  canal. 
Usually,  the  gravity  of  the  pain  and  febrile  symptoms  will  de- 
pend upon  the  depth  of  the  abscess  in  the  tissuesof  the  auditory 
canal,  as  well  as  upon  its  proximity  to  the  drum-head.  Small 
superficial  abscesses  do  occur  in  the  meatus  witliout  any  pain, 
a  sense  of  discomfort  and  dulness  of  hearing  having  been  the 
only  cause  of  the  jiatient's  seeking  surgical  I'clief  More  than 
one  sucii  case  has  been  .seen  where  the  abscess  had  run  its  full 
course  and  was  on  the  point  of  discharging  without  having 
caused  the  patient  any  pain.  But,  of  course,  such  cases  are  great 
exceptions,  and  are  explained  by  the  superficial  seat  nf  the  in- 
flammation. Hardness  of  hearing  and  deafness  are  prominent 
symptoms  of  furuncles  in  the  auditor}-  canal.  In  some  cases 
the  deafness  is  almost  absolute,  and  the  congestion  being  so 
great,  and  extending  consecutively  even  into  the  cavity  of  the 
tympanum,  the  deafness  is  the  last  symptom  to  disappear.  But 
the  patient  can  be  assured  of  the  ultimate  return  of  the  hearing 
in  such  cases  if  there  has  been  no  organic  lesion  of  the  drum- 
cavity.  As  such  a  lesion  is  a  very  unlikely  occurrence  in  this 
disease,  there  is  everv  hope  of  the  return  of  the  hearing. 

Inspection  of  the  auditory  canal  and  niembrana  tympani  is 
usuall}-  very  difficult  if  the  disease  is  advanced  and  the  swelling 
of  the  meatus  considerable.  This  difficulty  is  less  likely  to 
occur  when  the  disease  is  in  the  cartilaginous  part  of  the  ear, 
for  with  care  it  may  be  gradually  stretclied  by  the  speculum. 
When  the  disease  is  in  the  bony  portion  of  the  canal,  one  can 
usually  obtain  a  view  of  the  drum-bead  only  in  the  earlier  stages 
of  the  disease.  In  such  cases,  if  the  abscess  is  seated  near  the 
druni-iiead,  it  will  be  seen  that  the  latter  is  more  or  less  congested 
at  that  [point  nearest  the  abscess,  and  in  many  cases  where  the 
boil  is  near  the  [leriphery  of  the  meml>ran!i  tympani  in  its 
upper  half,  considerable  swelling  will  be  fotmd  in  the  region  of 
the  mend)rana  flaccida  and  the  folds  of  the  drum-head.  In  such 
cases,  at  first  sight,  one  may   be  inclined  to  diagnosticate  thej 
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disease  as  mvringitis,  bot  the  historr  of  the  case,  uid  the  oom- 
parativelT  normal  condition  of  the  drunj-head,  excepting  at  the 
points  of  secondary  coDgestion  produced  by  the  circamscribed 
inflamtnation  of  the  canal,  and  the  greater  ^ii>  in  the  latter 
disease,  will  make  the  true  diagnosis  easr.  VTheu  the  absceas 
in  the  bony  portion  of  the  canal  becomes  fully  develop<?d.  the 
view  of  the  uruni-head  will  be  entirely  cat  off.  and  the  deafness 
and  tinnitas  become  great.  After  the  discharge  has  occurred, 
the  dram-bead  may  be  seen  as  a  red,  and  g^mewhat  sodden 
membrane,  which,  however,  in  a  few  days,  gradually  assumes 
its  normal  color  and  outline,  and  the  hearing  will  be  found  to 
be  returning. 

Inspection  of  the  aaditorr  canal  and  drum-head  by  means  of 
the  ear-funnel,  unless  carefully  done,  becomes  very  painful  to 
the  patient  with  this  disease  of  the  ear;  but  it  is  very  important 
to  examine  the  canal  well,  in  order  to  determine  the  seat,  the 
qaantity.  and  the  stage  of  the  disease,  as  well  as  to  be  assured  of 
the  absence  or  the  presence  of  exostoses,  cerumen,  or  other 
foreign-  bodies  in  the  canal,  which  might  interfere  with  the 
escape  of  the  products  of  inflammation  and  greatly  complicate 
the  disease.  Having  established  the  presence  of  either  or  all  of 
these  complications,  the  surgeon  must  mitigate  the  effects  of 
the  exostoses,  and  remove,  if  possible,  any  other  obstructions, 
such  as  oemmen,  foreign  bodies,  etc.,  by  the  most  gentle  and 
thorough  ^-ringing,  or  by  the  most  careful  manipulation. 

If  exostoses  are  in  the  auditory  canal,  care  must  be  taken 
not  to  mistake  such  rounded  prominences  for  the  furuncles. 
This,  in  some  cases,  may  prove  to  be  no  easy  task,  and,  there- 
fore, as  these  growths,  if  congenital,  are  usually  in  both  canals, 
if  there  be  any  suspicion  that  the  aff"ected  ear  contains  such 
bony  growths,  the  well  ear  should  be  examined,  and  if  it  con- 
tains them,  caution  should  be  observed  in  ascribing  all  the 
swelling  in  the  diseased  ear  to  the  furuncles.  However,  as 
these  prominent  growths  of  bone  are  not  very  frequently  seen 
in  the  ear,  they  will  not  oflen  be  found  as  complications  in 
circuniserihed  external  otitis,  but  it  is  well  to  bear  in  mind  the 
possibility  of  their  presence  in  the  afJected  ear. 

Etiology. — Perhaps  no  disease  of  the  ear  has  so  many  asserted 
caoses,  vet  so  few  well-explained  ones,  as  boils  in  the  external 
ear.  >t«  class  or  condition  of  men  appears  exempt  from  it, 
and  in  nian^'  instances  the  disease  continues  to  recur  for  a  long 
time,  owing  to  the  fact  that  the  cause,  which  must  be  removed 
before  permanent  recovery  can  take  place,  has  not  been  found 
af\er  the  most  thorough  searcli.  According  to  some  authorities, 
a  particular  article  of  rich  food  has  been  the  cause  of  the  disease, 
especially  in  the  more  wealthy  classes,  while  anaemia  and  poverty 
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have  most  usually  been  conwidLTed  IVuitful  causes  of  furuncles 
in  the  external  ear. 

Fatigue  atiil  eonser|Ucnt  <lel)ility  Irnni  any  cause  may  produce 
them;  and  it  is  not  utieoniinon  iv  tiiid  furuncles  in  the  auditory 
canal  of  young  devotees  to  fashion,  after  a  long  and  gay  winter 
season  with  its  round  of  jiarties  and  fatiguing  attendants  of  late 
hours,  bad  air,  indigestible  food,  anil  loss  of  sleep.  I  have  never 
seen  this  disease  in  children. 

Trc'itiiiait. — Ol' course,  the  best  treatment  for  a  boil  or  circum- 
scribed abscess  is  a  poultice  or  some  form  of  heat  and  moisture. 
But  this  is  not  easily  ajiiilioable  to  such  infiatnniations  in  the 
auditory  canal,  on  account  of  the  narrowness  of  the  passage  and 
the  uece-ssary  blocking  up  of  the  canal  which  such  a  treatment 
might  entail.  It  has,  therefore,  been  deemed  best  to  incise,  as 
deeply  as  possible,  a  fnruncle  in  tiie  auditory  canal  as  soon  as 
the  circumscribed  swelling  is  detected,  without  waiting  for  pus 
to  form  in  it. 

Willi  the  meatus  lighted  as  well  as  possible  by  the  aid  of  the 
forehead-mirror,  tliouijh  in  some  cases  direct  liglit  will  he  suffi- 
cient if  the  furuncle  is  not  too  far  down  the  auditory  canal, 
and  while  the  head  of  llic  patient  is  allowed  to  be  entirely  free, 
the  surgeon  may  make  a  thorough  and  deep  cut  into  the  small 
abscess,  taking  care  that  the  patient  is  allowed  to  jump  away 
from  the  operator  rather  than  toward.i  liim,  an  end  Itest  gained 
by  allowing  the  patient's  head  to  be  entirely  unsupported,  on 
the  unatieitcd  side,  /.  c,  the  side  opposite  to  the  operator. 

The  knife  is  the  quickest  and  surest  way  of  escape  from  tlie 
pain  of  these  furuncles  in  the  auditory  canal.  It  has  also  seemed 
that  in  tliose  cases  where  the  knife  has  been  used  promptly  on 
tlie  first  Vioil  that  makes  itj?  appearance,  others  are  less  likely  to 
come.  If,  however,  they  come,  they  are  likely  to  be  less  severe. 
This  may  be  due  to  the  sudden  relief  given  to  the  distended 
vessels  of  the  skin  of  the  canal  by  the  free  cut,  at  the  outset  of 
the  inflammation.  If  the  knife  cannot  be  used,  other  means 
must  bo  resorted  to.  Although  poultices,  in  the  strict  sense  of 
the  tiMtii,  cann(»t  be  applied  to  abscesses  in  the  auditory  canal, 
unless  situated  very  near  its  mouth,  and  even  then  only  in  a 
limited  wav.  yet  the  constant  or  oft-repeated  use  of  warm  water  by 
i;t«inlle  iitst^illation.  the  aural  douche,  or  some  of  the  varied  forms 
of  irrigalioit.  will  be  found  very  grateful  to  the  patient  and  favor- 
ahltt  to  suppuration.  Dr.  A.  ll.  Buck'  prefers  hot  water  irriga- 
tion 1(1  all  other  means  o\'  alliiying  pain  and  terminating  this 
dUnuMK  in  till-  canal.  The  simplest  and  perhaps  the  best  way  of 
l*lM'',vliig  warm  water  as  a  dressing  to  any  acute  inflammation  in 
llm  I'lii    itnd  (Specially  in  the  auditory  canal,  is  to  till  up  the  ear 

'  AitixrioMii  JouniHl  of  Ololo^y,  vol.  ii.  p.  84. 
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with  warm  water  and  allow  it  to  remain  there  as  loDg  as  pos- 
eihlo,  whik'  the  imticiit,  of  course,  lit>s  down  with  the  affected  ear 
uppiTuiost.  To  the  warm  water  thus  used  latidanura  may  he 
added. 

A  small  dossil  of  lint  or  cotton  soaked  in  cflycerine  or  equal 
parts  of  glycerine  and  water,  and  small  conical  poultices  of  tlax- 
seed,  will  be  found  to  act  as  excellent  emollient  dressings  upon 
an  abscess  near  the  mouth  of  the  auditory  canal. 

The  local  abstraction  of  blood  with  two  or  three  leeches, 
directly  under  the  car  in  the  depression  behind  the  lobule,  or  in 
front  of  the  tragus,  close  to  the  ear,  has  been  recommended  when 
the  congestion  and  pain  are  intense,  hut  it  is  not  of  much  value. 

The  removal  of  the  discharge,  which  is  not  ofteti  very  copious, 
is  of  great  importance.  .Some  form  of  alkaline  wash  will  be 
fouufl  to  act  best  as  a  cleanser  while  the  contents  of  the  abscess 
are  iieing  poured  into  the  auditory  canal. 

First  of  all  stands  warm  water  made  slightly  opalescent  with 
eastilc  soap,  which  should  be  apjilied  by  means  of  the  syringe 
twice  or  thrice  daily  according  to  the  amount  of  discharge. 

In  the  interval  between  the  syriiigings,  or  just  before  thein, 
a  solution  of  bicarliouate  of  soda,  gr.  .\-xx  to  f.^j,  or  of  biborate 
of  soda,  gr.  x  to  f,^j,  may  be  instilled  into  the  meatus  in  quantities 
of  from  ten  to  fifteen  dro])s  warmed.  These,  by  remaining  in 
contact  with  tite  atfecterJ  spot,  will  soften  any  hardened  crusts  of 
tlie  discharged  matters  from  the  abscess  and  facilitate  their 
removal  by  the  syringe. 

As  has  already  l)een  said,  the  occurrence  of  a  small  aViscess 
or  hoil  in  the  auditory  canal,  denotes  that  there  is  a  tendency 
towards  the  occurrence  of  another  or  several  in  the  same  spot. 
Hence,  the  constitutional,  as  well  as  the  local,  treatment  becomes 
of  the  greatest  importance.  Some  observers  have  asserted  that 
chronic  furunculosis  of  the  ear  is  a  symptom  of  diabetes  mellitus. 
I  have  observed  one  case  of  chronic  furunculosis  in  the  meatus, 
the  middle  ear  being  unaffected,  in  a  diabetic  woman. 

Whatever  is  employed  for  the  cure  of  boils,  when  occurring 
elsewhere  in  the  body,  should  most  surely  be  employed  when 
they  make  their  appearance  in  the  auditory  canal,  for  they  are 
not  only  an  evidence  of  the  need  of  an  alterative  treatment,  but 
they  are  intensely  painful  and  interfere  with  heai'iiig. 

At  the  head  of  tlie  list  of  remedies  stand  iron  and  quinine, 
while  in  some  cases  iodide  of  potassium  has  been  found  most 
efficacious  in  breaking  up  u  tendeney  to  the  formation  of  boils. 
But  there  is  no  specific  in  tliis  malady,  and  if  one  form  of  treat- 
ment does  not  hring  about  the  desired  result,  another  must  be 
tried,  until  the  disease  <lisappearB.  Most  frequently  the  best 
results  will  be  gained  from  those  remedies  which  improve  the 
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Diffuse  Inflammation  of  the  External  Auditory  Canal, — T]i\s  ilis- 
ea?i.'  iiffet;ts  the  osseous  part  of  the  atulitory  eaiial  iietially,  hut  it 
may  at  the  same  time  invade  the  cartilaginous  portion  and  even 
spread  to  parts  of  the  auriele  in  some  cases.  The  only  essential 
difterence  between  it  and  the  disease  treated  of  in  the  preceding 
pagea,  otitis  externa  circumscripta,  consists  in  its  tendency  to 
diffuse  distribution  to  the  entire  external  ear.  It  does  not  always 
originate  in  the  same  layer  of  the  lining  of  the  atulitory  canal. 
"A  simple  erythema  of  the  cutis  in  tlic  auditory  canal  may  be 
considered  the  lightest  form  of  the  disease,  and  a  periostitis  of 
the  canal  may  be  calleil  the  severest  form."' 

Just  as  the  circumscribed  inflammation  in  the  auditory  canal 
shows  the  peculiar  tendency  to  narrow  itself  down  to  a  very 
minute  and  true  abscess,  the  ditfuse  form  of  otitis  externa  sIkavs 
the  peculiarity  to  spread  rapidly  to  alt  ^>art8  of  the  external 
auditory  canal. 

A  pure  forni  of  periostitis  of  the  external  auditory  canal 
never  occurs,  for  the  disease  is  never  confined  to  the  periosteum, 
but  from  tiie  outset,  all  the  neighboring  layers  of  the  wall  of 
the  camil  are  attacked.  This  ia  due  to  the  tiict  that  the  skin  of 
the  canal  is  more  firmly  united  to  the  periosteum  thati  the  peri- 
osteum is  to  the  bone.  Hence,  an  inflammation  of  the  cntis 
readily  extends  to  the  periosteum  and  the  bone,  this  being  most 
prolialdy  the  usual  course  of  the  disease.  There  is  also  a  con- 
secutive form  of  external  otitis  found  in  cases  of  acute  otitis 
media.     This  alway.s  begins  at  the  fundus  of  the  canal. 

Si/mptottis. — The  subjective  symptoms  of  diffuse  external  otitis 
are  more  severe  in  the  primary  than  in  the  consecutive  form. 

In  the  former  instance,  [lain,  tinnitus,  and  deafness  are  the 
prominent  and  very  distressing  symptoms.  Itcliing  in  the 
meatus  is  a  constant,  but  frequently  disregarded,  symptom  of 
the  approach  of  tliis  disease. 

In  genera!  the  subjective  symptoms  do  not  differ  greatly  from 
those  of  the  circumscribed  external  otitis.  In  the  so-called 
diphtlicritic  form  the  pain  is  said  to  he  intense,  continuing 
without  any  interrujition  day  and  night  until  the  infiammatory 
product  has  assumed  atiother  character.  The  deafness  and 
tinnitus  in  diffuse  extertud  otitis  are  more  marked  an<l  more 
obstinate  than  in  the  circumscribed  otitis. 

The  consecutive  variety  of  diffuse  inflammation  of  the  external 
ear  is,  as  a  rule,  less  painful  tlian  the  primary  variety.  This 
feature  is  most  marked  when  the  inflammation  of  the  external 
ear  is  consecutive  to  purulent  intlamniation  of  the  middle  ear. 

The  olijcctirc  synnitoms  ofditluse  external  otitis  vary  with  the 
position,  cause,  and  grade  of  the  inflammation,  being  more  severe 

1  (trulier.  >>p.  i-it.,  p.  U3-1. 
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however,  a  much  more  frequent  attendant  of  this  disease  of  the 
auditory  canal,  than  the  mastoid  redness  and  tendt-rness. 

The  discharge  of  the  products  of  inflammation  in  tiiis  disease 
may  occur  from  several  points,  but  usually  it  comes  from  one 
only.  In  the  former  instance  the  disease  manifests  symptoms 
similar  to  those  of  circumscribed  external  otitis,  whereas,  in 
the  latter  instance,  the  symptoms  are  peculiar  to  a  true  diffuse 
external  otitis.  In  such  a  case,  the  discharge  is  remarkably 
copious,  beginning  as  a  discharge  of  colorless  or  bloody  serum, 
and  terminating  in  the  course  of  a  few  days  in  a  less  copious 
purulent  discharge.  The  amount  of  wlorless  bloody  serum  at 
the  beginning  of  the  discharge  is  so  abundant  in  some  cases,  as 
to  require  the  constant  holding  of  a  handkerchief  to  the  ear,  in 
order  to  protect  the  bedding  or  the  clothing  of  the  sufferer,  and 
thus  several  handkerchiefs,  in  the  course  of  the  day.  may  be 
soaked  with  the  discharge.  The  most  marked  instance  of  a 
flow  of  this  kind  the  author  has  ever  seen,  was  from  the  ear  of 
a  .Japanese  naval  officer,  from  whom  the  discharge  was  very  red 
as  well  as  very  copious,  so  red,  indeed,  that  the  patient  con- 
sidered it  blood.  It  continued  three  days,  and  was  succeeded 
by  a  light-yellowish  discharge  of  purulent  matter,  exfoliation 
of  epidermis  from  the  futidus  of  the  auditory  cimal  and  drum- 
head, with  perforation  of  the  latter  by  external  erosion  in  the 
postero-inferlor  (juadraiit  on  the  eleventh  day.  The  brief  men- 
tion of  this  case  leads  naturally  to  the  statement  tliat  many 
cases  of  this  disease,  when  situate  in  the  bony  portion  of  the 
canal,  are  attended  with  exfoliation  of  large  pieces  of  epidermis 
and  perforation  of  the  drum-head  from  withouf  inward.  Per- 
foration of  the  drum-head  does  not  occur  frequently  as  a  result 
of  the  ordinary  course  of  the  disease,  but  great  caution  in  the 
use  of  the  syringe  should  be  observed  at  the  stage  of  exfoliation, 
for  fear  of  penetrating  the  drum-head  by  the  force  of  the  stream 
of  water.  The  swelling  and  exfoliation  of  the  sort  parts  of  the 
canal  may  be  so  great  as  to  increase  the  pain  ninl  tlistress  of  the 
patient  by  a  further  <li8tention  of  the  caiuil,  and  the  renewed 
irritation  of  the  diseased  [lart  may  reproduce  considerable  fever, 
which,  however,  subsides  as  soon  as  the  exfoliated  matter  and 
discharge  arc  removed. 

Where  it  is  impossible  to  gain  a  view  of  the  (h'um-liead  on 
account  of  the  narrowing  of  the  auditory  caiuil,  resort  may  be 
had  to  the  catheter,  the  use  of  Politzer's  bag.  or  Valsalva's 
method  of  inflation,  in  order  to  ascertain  the  condition  of  the 
Kustachian  tube  and  middle  ear.  This  is  often  of  the  greatest 
moment,  not  only  in  children  in  whom  it  is  often  difficult  to 
make  a  perfect  diagnosis  in  this  clisease,  but  also  in  adults,  in 
order  to  determine  whether  or  not  the  external  otitis  exists 
alone  or  is  accompanieil  by  deeper  and  more  serious  disease  in 
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eranulations  spring  up  around  the-  oper 

in  the  soft  parts,  mn\  the  peculiar  depressed  moutli  of  a  sinus 
leading  to  dfii<l  bone  soon  begins  to  nmlve  its  appearance.  With 
a  probe,  a  tract  of  bare  bone  corresponding  to  the  region  around 
the  l)ony  meatus  may  be  detected.  For  weeivs,  no  portions  of 
this  diseased  bone  will  come  awa^-,  but  at  last  the  nearest  edge 
of  the  dead  tract  will  appear  to  rise  up,  so  that  a  probe  m,iy  be 
worked  under  it,  and  then  gradually,  day  by  day,  the  dead  sliell 
or  scale  of  bone  (for  it  is  in  many  cases  the  outer  wall  of  the 
mastoid  cells)  will  be  found  to  be  coming  out  through  the  sinus. 
This  process  is  attended  with  more  or  less  discharge  from  the 
ear,  but  if  the  sinus  liehind  the  car  is  kept  freely  open,  the  dis- 
charge from  the  auditory  canal  will  be  very  slight,  and  hence, 
gratmtations  are  not  usually  found  in  the  canal  in  such  a  case, 
tor  the  drainage  is  kept  up  from  behind  and  away  J'rom  the 
auditory  meatus.  During  this  process  tlie  jiatient  ha^  no  pain, 
the  discharge  is  not  very  copious,  but  there  will  be,  from  time 
to  time,  swelling  of  the  glands  in  front  of  and  under  the  ear, 
and  down  the  tract  of  the  sterno-cleido-mastoid  muscle.  These 
swellings  are  not  painful  nor  very  hard.  They  last  for  a  few 
days  and  then  usually  dis^apfiear,  though  they  may  supj>urate  in 
the  worst  cases.  Perha(is  the  form  of  inflammation  over  the 
mastoid,  just  sketched,  may  be  due,  primarily,  to  the  inflamma- 
tion of  a  gland  which  has  become  diseased  by  the  diphtheritic 
poison. 

In  badly  fed  and  delicate  cliildren  the  diphtheritic  form  of 
otitis  externa  may  pass,  into  the  fffini/renous  variety.  According 
to  Gruber,  otitis  gangrieno.sa  is  much  more  likely  to  occur  in 
children  than  in  adults.  Although  the  external  otitis  occurring 
in  diphtheritic  chibh-en  may  lead  to  necrosis  in  and  about  the 
tympannm,  with  exfoliation  of  large  pieces  of  the  posterior  wall 
of  the  auditory  canal,  1  have  never  seen  such  cases  assume  a 
truly  gangrenous  nature. 

Causes. — The  causes  of  diffuse  otitis  may  be  purely  idiopathic 
or  local.  The  latter  variety  wiU  be  found  the  most  usual,  as 
cold  air  and  cold  water,  wounds,  injuries  of  alt  kinds,  furuncles 
in  the  auditory  canal,  and  various  inflammatory  processes  both 
within  and  outside  of  the  ear.  The  latter  diseases  attack  the 
auditory  canal  from  tlieir  nearness  to  it,  as,  for  example,  acute 
inflammation  of  the  mitldte  ear,  some  skin  diseases,  as  eczema 
of  the  scalp  and  auricle,  the  acute  exanthemata,  and,  in  rare 
instances,  pemphigus  of  the  entire  surface,  may  also  attack  the 
auditory  canal  and  drum-head,  as  in  a  case  seen  b\'  von 
Troeltsf'h. 

The  improper  use  of  all  kinds  of  ear-picks,  aurilaves,  hair- 
pins, anil  tooth-picks,  for  scratching  the  ear  or  for  the  too 
zealous  removal  of  cerumen,  are  oonstantlv  found  to  have  been 
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with  a  gray  film.  In  the  meatus  of  the  right  auditory  canal 
there  was  a  circular  ulcer  with  everterl  eJgep,  which  was  covered 
by  a  dirty  grayish-white  and  adherent  iiclliele.  It  was  very 
sensitive  to  the  least  touch.  I  have  seen  in  secondary  syphilis, 
when  an  erythema  was  visible  upon  the  forehead  and  face  of 
the  patient,  a  siniHar  papular  and  furfuraceous  condition  of  the 
auditory  canal  and  membrana  tynipani.  Under  constitutional 
treatment  the  eruption  disappeared  simultaneously  from  all  the 
affected  parts.  I  have  also  seen  in  several  instances  cicatrices 
at\er  ulceration  of  the  canal  and  membrana  tympani  in  adults 
who  had  been  the  subjects  of  hereditary  syphilis,  but  an  ulcera- 
tion in  the  canal  the  direct  result  of  syjjhilis  I  have  not  seen. 

Tfeiidiieiif. — If  we  are  able  to  begin  the  treatment  of  dit!\ise 
inflammation  of  the  external  auditory  canal  in  the  early  stages 
of  congestion  and  pain,  tlio  first  course  to  pursue  will  be  to 
apply  heat  and  moisture  under  restrictions  yet  to  be  laitJ  down. 

\\  arm  water,  as  hot  as  desired  by  the  patient,  should  be  con- 
stantly and  gently  applied  to  the  affected  auditory  canal  by 
irrigation  or  by  instillation.  When  warm  flui<i  applications  are 
to  be  retained  in  the  auditory  canal,  the  best  way  to  accomplish 
this  is  for  the  patient  to  lie  down  with  the  affected  ear  upper- 
most, as  already  stated  when  discussing  the  subject  of  furuncles 
in  the  auditory  canal,  and  the  fluids  should  be  kept  in  the  ear 
as  long  as  they  are  warm  and  grateful  to  the  sufferer. 

To  the  water  thus  usctl  may  be  added  various  anodynes,  pre- 
ferably, however,  laudanum  or  morphia.  Magendie's  solution 
umliluted  will  he  found  to  be  tlie  best  anodyne  application,  be- 
cause it  is  the  cleanest  and  most  powerful,  and,  although  it 
shoidd  never  be  resorted  to  in  the  untliluted  state,  unless  the 
pain  is  very  severe,  it  can  be  endured  in  large  quantities  in  the 
ear,  without  producing  any  unpleasant  narcotism,  even  in  young 
children. 

It  may  lie  used  in  instillations  of  five  or  ten  drops,  every  half- 
hour,  until  relief  from  pain  is  obt^iined,  in  children  as  young  as 
three  years  of  age,  with  the  best  residts.  I  liave  frequently 
used  it  thus,  without  observing  the  least  narcotism. 

The  best  way  to  prescribe  it  is  in  small  quantities,  thus: 


R. — Murphiu'  aulpbutis,  gr.  iv  ; 

Arjuii','  fl.^ij. — M. 
S.      Ten  drops,  wBrm,  in  the  ear,  as  required. 

Or,  five  drops  of  a  warm  solution  of  atropia  (gr.  j-f^.^j.  aq.) 
may  be  placed  in  the  affected  ear,  as  suggested  by  Theobald,  of 
Baltimore. 

Voltolini  insists  on  the  great  benefit  to  be  derived  from  using 


'   For  wntor,  clierry-lfturel  water  nmy  lio  substituted. 
17 
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absolute  alcohol  as  an  instillation  in  tliis  disease,  as  recom- 
mended by  Weber-Liel.  It  is  claimed  that  it  aborts  the  inflam- 
mation, and  hence  allays  the  pain.'  It  has  often  seemed  to  the 
author  that  laudanum  perhaps  owes  its  anodyne  and  curative 
effects  to  the  abortive  power  of  the  alcohol  in  it. 

It  is,  perha|is,  needless  to  say,  that  heat  and  moisture  by  all 
forma  of  solid  poultices  of  carrots,  onions,  fat  pork,  oils,  etc., 
will  only  tend  to  aggravate  the  present  sufferiiigs  of  the  patient, 
and  almost  inevitably  leave  behind  them  portions  of  the  poultice, 
which,  by  undfr<;<>ing  decay,  or  becoming  rancid,  will  lay  the 
foundation  of  ottier  evils,  among  which  the  asfiergilkis  will  be 
found  playing  a  prominent  [>art.  In  fact,  most  cases  of  diffuse 
inrtammation  of  tlie  canal  are  made  %vorse,  and  the  disease 
masked  before  the  surgeon  sees  thetn,  by  the  various  domestic 
remedies  applied  in  all  cases  of  ear-jiain. 

With  the  local  treatment  l>y  heat  and  moisture  as  set  forth, 
the  surgeon  must  combine  a  constitutional  treatment.  He  must 
see  that  the  bowels  are  opened,  if  there  is  evidence  of  costive- 
ness  or  constipation,  dyspeptic  symptoms  must  be  combated, 
and  fever  allayed.  lie  may  then  administer  a  constitutional 
treatment  specitically  adapted  to  this  disease  in  the  ainlitory 
canal.  I'ain  in  this  region  may  best  be  overcome  by  the  ad- 
ministration of  aconite,  as  this  drug  seems  to  have  a  happy 
effect  in  all  painful  implications  of  any  branch  of  the  fit\h  nerve. 
The  ext.  aconiti  may  he  given  in  the  dose  of  one-tenth  of  a  grain 
every  two  hours,  and  with  it  may  l>e  given  the  sulpiiide  of  cal- 
cium in  doses  of  one-tenth  of  a  grain  to  adults,  every  four  hours 
or  ot^ener,  if  the  iutlummatory  symptoms  are  severe.^  Dr. 
Theobald,  of  Baltimore,  calls  attention  to  the  efKi'acy  of  the 
pyrophosphate  of  soda,  in  just  such  cases  as  the  sulphide  of 
calcium  is  supposed  to  be  useful.  "It  should  be  given  in  doses 
of  ten  to  twenty  grains  every  two,  three,  or  tour  hours,  accord- 
ing to  the  urgency  of  the  synipitoms."*  But  whatever  means 
we  choose,  the  anoiiyne,  the  sudorific,  and  the  alterative  form  of 
treatment,  both  local  and  constitutional,  will  render  the  greatest 
aid  to  the  surgeon  and  comfort  to  the  patient. 

If,  however,  in  spite  of  the  above  treatment,  carefully  and 
conscientiously  carric<l  out,  the  swelling  in  the  auditory  canal 
and  the  pain  increase,  an  incision  carried  through  the  soft  tissues 
will  he  the  next  best  and  the  promptest  means  of  depletion  and 
abortion  of  the  diffuse  inflammation.  This,  under  no  circum- 
stances, is  to  be  done  blindly  or  empirically  without  due  illumi- 
nation and  examination  of  the  canal  by  means  of  the  forehead- 

'  MoDBt*6clir.  f.  Obrenh.,  No.  7, 1877. 
'  Sext<>n,  Americiiii  Otol.  Soc.,  1879. 
•  Philttda.  Med.  News.  Feb.  1882. 
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mirror  and  ear-tbiinel.  The  eye  of  the  surgeon  must  learn  novv 
to  diagnosticate  the  best  spot  tor  the  incision,  hy  the  elevation 
and  redness,  and  not  by  using  a  probe  to  find  out  the  tenderest 
spot  for  cutting. 

In  this  form  of  infianiniation  of  the  external  ear,  leeching  has 
been  advised  by  some  authorities.  I  have  not  derived  much 
satisfaction,  although  two  or  three  large  leeches  in  front  of  the 
tragus  may  give  temporary  relief  to  the  pain.  But  the  exteriiai 
ear  and  the  parts  about  it,  in  this  atfection,  are  usually  so  tender 
that  the  mechanical  irritation  of  the  leech  is  most  distressing. 
Therefore  this  mode  of  depletion  becomes  of  little  value  in  this 
disease  of  the  caaal.  An  incision  is  far  better,  because  more 
quickly  done  tlian  leeching,  and  hence  far  less  painful  in  the  end. 
And  being  applied  directly  to  the  affected  region,  is  much  more 
efficient.  Notwithstanding  all  efforts  at  aljorting  the  inflamma- 
tory process,  sufipuration  may  ensue,  and  a  sjiontaneous  dis- 
charge from  tlie  ear  set  in. 

The  secretion  in  the  diffuse  inflantrnation  of  the  auditory 
canal  nuiy  be  very  cojiious,  and  of  a  sanious  nature.  This  must 
be  carefully  reinov'ed,  and  the  car  kept  as  clean  as  possible  by 
frequent  and  gentle  syringing  with  warm  water,  to  which  a  little 
castile  soap,  table  salt,  or  bicarbonate  of  soda  may  be  added. 
If  the  secretion  shoubl  be  tenacious  and  tetul  to  accumulate  in 
targe  quantities,  and  syringing  fail  to  remove  it,  it  should  be 
carefully  ami  gently  wiped  out  with  cotton  on  the  cotton-holder. 
The  eottou-holder  should  never  be  used  by  the  inexperienced 
or  inexpert  hand,  as  in  that  ease  it  will  prove  itself  as  unwortliy 
an  instrument  as  an  aurilave,  or  sponge  tied  to  a  stick,  which 

Eushes  in  much  more  than   it  brings  out  and  na-er  fails  to  do 
arm  sooner  or  later. 

As  the  copious  serous  discharge,  often  tinged  with  bkwd, 
diminislies,  the  running  from  the  earmay  assume  a  ^'cllow  color 
and  become  thick,  but  much  less  in  amount.  This  will  be  apt 
to  assume  a  chronic  tendency,  and  the  deeper  jiarts  of  the  canal 
ma}-  be  found  red,  disposed  to  bleed,  and  routjbened  into  little 
hillocks.  The  discharge  is  so  much  thicker  tliat  it  is  not  easily 
removed,  and  excites  a  tendency  to  the  growth  of  granulations 
near  tlie  membrana  tympaui.  It  becomes,  therefore,  extremely 
important  to  cleanse  the  ear  at  this  stage  and  keep  down  the 
graimlatiotis. 

I  have  found  that  the  principle  of  aspiration  applied  to  the 
tumid  and  sluggish  parts  will  not  only  cleanse  them,  but  stimu- 
late them  into  a  healthy  activity. 

After  cleaning  the  ear  as  thoroughly  as  possible,  iiy  syringing 
and  the  cotton-^iolder,  especially  in  those  cases  where  the  der- 
moid layer  of  the  drum-head  has  been  greatly  inflamed,  thrown 
into  hillocks,  and  suppurates  freely  at  several  points,  I  liave 
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I  liave  sucked 


Been  tlirougti  the  Megle  piit'iimatic  speculun: 
upon  the  linlia-ruhher  tube  attached  to  its  side,  large  drops  of 
pus  ooze  from  the  openings  in  the  dermoid  layer  in  quantities 
sufficient  to  fill  up  the  fundus  of  the  auditory  canal.  By  this 
means  it  is  possihle  to  cleanse  the  iniiatned  deeper  parts  much 
lietter  than  by  any  other  means.  It  is  surely  the  most  rapid 
and  perhnps  the  only  immediate  way  of  doing  it  when  pus  has 
accumulated  under  the  dermoid  layer  of  the  drum-head  or  in 
deeper  tissues  of  tlie  skin  of  the  canal,  whicii  enter  into  the 
structures  of  an  abscess  in  the  wall  of  this  passage.  WTiether 
an  abscess  he  of  the  nature  which  forms  in  circumscribed  otitis, 
or  the  more  diffuse  and  sluggish  kirul  found  at  tlie  subsidence 
of  the  diffuse  form  of  intianunation  of  the  auditory  camil,  this 
method  of  cleaning  out  the  diseaseii  parts  nniy  be  used.  At  the 
same  time  that  the  pus  escapes  from  the  sodaen  parts  in  sudi  a 
case  as  already  alluded  to,  in  which  aspiration  i?  employed,  I 
have  observed  that  minute  drops  of  blood  start  out  from  the 
excoriated  (larts  everywhere  in  the  canal,  This  acts  a.i  a  stimu- 
lant to  these  parts,  which  (io  Jiot  bleed  when  touched  with  the 
cottou-holder;  but  their  Vileeding  upon  gentle  suction  with  the 


Fig.  79. 
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Siegle  speculum  reveals  their  true  sluggish  nature  and  will  guide 
in  tlie  treatment. 

When  secretion  has  been  fully  established  nothing  will  be 
found  as  efficient  in  checking  it,  and  in  preventing  the  growth  of 
granulations,  as  insufflation  of  boric  acid,  in  fine  powder,  or 
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boric  iU'id  in  ooinhiiiatioii  with  tincture  i>f  eullendula  officinalis 
(Sexton),  or  boric  acid  and  oxide  oi'  zinc,  iii  ijqnul  (parts  (Theo- 
balrl),  lioric  acirl  and  ciiinoline  saliovlatc,  one  ]uirt  of  the  Ibriner 
to  sixteen  jiarts  of  the  latter,  or  boric  acid  and  resorcin,  eight 
parts  of  the  former  to  one  part  of  the  latter.  The  manner  of  in- 
sufflation under  illumination  of  tlie  external  auditory  canal  is 
shown  in  Fig.  79. 

The  excellence  whieh  all  the  powders  named  possess  as  healers 
of  aural  inflammation  and  discharge,  while  partly  due  to  their 
drying  and  detergent  qualities,  is  greatly  augmented  by  their 
antiseptic  and  bactericide  nature.  All  powder-i  should  be  blown 
gently  into  the  meatus  and  auditory  canal  by  means  of  a  very 
simple  insirument,  which  tlie  surgeon  can  nmke  for  himself. 
Thus,  take  a  foot  of  good,  black  or  rerl  rubber-tubing,  since  this 
kind  is  more  iiexible  and  durable  than  white,  and  to  one  end 
attach  a  quill-cylinder  made  from  a  goose-quill  tooth-pick. 
This  serves  to  take  up  the  powder  and  carry  it  to  and  into  the 
ear-funnel  as  far  as  the  inner  end  of  the  hitter.  The  ear-fuiinc! 
8hoidd  be  adjusteil  first,  and  the  caiia!  viewed  by  the  light 
rcdected  from  the  aurist's  forehead-mirrfir  (see  p.  Ifil.)  Then 
under  tliis  good  illumination  the  ijuill-cnd  of  the  blow-tube,  in 
whiclt  a  little  of  the  medicated  powder  (about  one-third  of  a 
quill  full)  may  have  been  taken  up,  may  be  inserted  into  the 
ear-funnel,  or  speculum,  :ia  it  is  generally  called  in  this  country. 
The  quill-cjid-piece  must  be  held  as  one  does  a  penholder,  aim 
can  then  be  readily  taken  at  the  diseased  spot,  an(i  the  gentlest 
puif  from  the  surgeon's  mouth,  in  which  the  proximal  end  of 
the  rubber-tube  is  held,  will  send  the  powder  to  the  diseased 
surface.  All  other  forms  of  powder-blowers  have  the  disad- 
vantage of  being  too  large  and  thus  interfering  with  illunnnation 
of  the  ear  during  the  insufflation,  and  hence  with  talking  accurate 
aim  and  directing  the  powder  just  where  it  is  most  needed. 
The  metliod  of  |pouring  the  powder  into  the  ear-funnel  and  then 
into  the  meatus  is  wholly  inefficient,  since  most  of  the  powder 
will  cling  to  the  speculum,  and  none  of  it  can  be  accurately 
placed  in  the  diseased  ear.  That  portion  of  the  powder  which 
may  get  into  the  meatus  by  the  metliod  of  pouring  would  requii'e 
ramming  to  get  it  in  its  proper  ]ilace.  and  this  part  of  the  manipu- 
lation becomes  an  additional  labor  for  the  surgeon  and  disagree- 
able and  painful  to  the  patient.  Further,  there  is  always  the 
risk  of  bruising  or  abrading  the  diseased  surface  in  the  canal 
by  any  form  of  ramming  the  jiowder  into  its  place.  It  is.  there- 
fore, a  wholly  inconvenient,  inaccurate,  and  dangerous  method 
o(  a|i|ilying  |towders  to  the  ear.  It  will  generally  be  found  that 
the  insufflation  of  jiovvdcr  in  external  otitis  diffusa  will  prevent 
the  springinir  up  of  granulations,  or  induce  their  hasty  disap- 
pearance.    If,  however,  they  should  prove  exuberant  they  may 
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be  touched  with  a  saturated  solution  of  nitrate  of  silver,  carried 
to  them  oil  a  tuft  of  cotton  on  the  cotton-holder. 

If  the  instillation  of  a  lic[uid  remedy  be  desired  for  any  good 
reason  in  these  cases,  instead  of  the  dry  treatment  by  iusutiBation 
of  powders,  the  following  will  be  found  efficient: 

R — Lif|.  ]jliinil)i  siibaeetiitis,  n^  xi. 
Acid,  ufotiui  diluti,  TT^  vj. 
Liq.  iipii  i^edalivi,  n\_  xx. 
Aq   deslillnt.,  q.  s.  fjj. — M. 

The  tinctura  opii  may  be  substituted  in  tlic  above  prescription 
for  the  liq.  o[)ii  sedativus.  Or  a  oiie-graiu  solution  of  sulphate 
of  zinc,  in  water,  or  a  solution  of  borax,  or  a  saturated  solution 
of  boric  acid  may  be  of  value.  Ten  drops  of  either  of  these 
warmed  may  be  instilled  into  the  ear  once  or  twice  daily.  If 
the  discharge  is  copious,  the  surgeon  may  syringe  the  car  once 
or  twice  daily.  But  syringing  is,  as  a  rule,  never  to  be  entrusted 
to  the  patient  or  his  friend.-.  As  it  tends  to  induce  and  pro- 
mote the  growth  of  gratmlations,  syringing,  as  well  as  all  other 
fluid  applications  to  the  ear,  must  lie  used  sparingly,  and  prefer- 
ably only  by  the  surgeon.  The  indiscriminate  advice  to  the 
patient  to  s\-ringe  his  car  and  put  drops  into  it  has  done  more  to 
promote  ear-disease  than  to  cure  it,  and  hence  medical  advisers 
must  endeavor  to  overcome  the  tendency,  growing  for  many 
years,  to  the  excessive  use  of  syringing  and  other  modes  of 
applying  water  to  the  ear. 

If  polypi  should  spring  up,  with  well-defined  base  or  pedicle, 
they  must  be  extracted  by  one  of  the  various  means  described 
further  on,  and  their  attachment  to  the  canal  thoroughl}-  touched 
for  several  days  with  a  saturated  solution  of  nitrate  of  silver,  or 
a  very  miimte  quantity  of  chromic  acid.  In  every  case  where 
poh'pi  are  jnilled  out,  the  patient  should  be  told  before  the  ex- 
traction that  it  will  be  necessary  to  touch  the  base  of  the  gro^rth 
with  the  acid,  or  some  other  caustic,  in  order  to  effect  a  cure. 

The  treatment  just  described  is  that  adapted  to  the  ordinary 
form  of  otitis  externa  diffusa  with  no  worse  complication  than 
polypoid  granulations  or  polypi:  there  are,  however,  several 
other  forms  of  this  disease,  as  already  stated,  viz.,  the  diphthe- 
ritic, the  gangrenous,  the  syphilitic,  and  the  parasitic. 

The  treatment  will  be  moditied  in  the  first  three,  by  the  fact 
that  they  are  much  more  paintul  than  the  fourth,  which,  how- 
ever, causes  some  pain.  As  the  first  three  indicate  a  constitu- 
tional alteration  and  poisoning  of  the  blood,  their  treatment 
must  be  largely  of  a  supporting  and  alterative  nature.  Their 
names  will  indicate  the  kind  of  blood-poisoning  thev  are  due  to, 
»nd  their  general  treatment  must  be  conducted  on  tKe  principles 
followed  in  the  same  diseases  when  they  manifest  themselves 
•Isewherc  in  the  bodv. 
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Epithelial  Cancer  of  the  Auditory  Canal. — Epithelial  fixncer  may 
Iftttack  the  tinsiics  in  the  lueutus  aftuf  first  appearing  at  ov  near 
jtlie  tragUB.     The  growth  at  this  point  iiiaT  rapidly  ulcerate,  and 
Ivaiiee  inward  along  tlie  canal,  with  great  pain  in  the  ear. 
The  wall  of  the  meatus  becomes  covered  with  small,  wart-like 
preset-noes,  the  tissues  in  the  canal  become  intiltrated  and  dis- 
inized,  and  the  memhraua  tvnipani  invaded  and  [lertbrated, 
tulfe  may  ajipear  between  the  mastoid  and  auricle,  and  the 
^al  be  destroyed,  and  in  its  place  u  large  opening  may  be  made 
[the  disesise.     The  articulation  of  the  jaw  now  becomes  ex- 
sd,  the  lymph-glands  iti   the  neighborhood  infiltrated,  and 
i\  paralysis,  with  exophthalmus  and  blindness  in  the  eye  on 
affected  side,  ensue.'     Death  occurs  in  the  course  of  a  few 
iths  from  the  time  of  the  first  ulceration.    The  treatment  can 
)nly  palliative. 

Dmycosis. — Judging  from  the  literature  of  the  subject  and 
own  experience,  animal  parasites  are  found  in  the  external 
taudit(jry  canal  much  less  frequently  than  fungi.  No  special 
fiiame  has  been  suggested  for  that  form  of  diffuse  external  otitis 
[excited  by  tlie  presence  in  the  auditory  canal  of  animal  parasites, 
Ibut  for  that  kind  of  aural  intlaniniation  excited  by  the  growth 
lof  fungi  in  the  auditory  canal,  the  general  term  otomycosis  has 
J  been  suggested  by  Virchow. 

I  The  suijijeet  of  animal  parasites  and  insects  accidentally  lodged 
lin  the  external  ear  will  be  consitlered  un<ler  the  head  of  foreign 
I  bodies  in  the  ear.  l>ut  I  shall  consider  at  this  point  that  form 
lof  diffuse  external  otitis  produced  by  vegetable  parasites. 

The  most  common  cause  of  this  form  of  otitis  externa  diffusa 
[is  the  growth  in  the  auditory  camd  of  that  kind  of  fungus 
[called  Aspergillus.  Its  two  cliief  varieties  are  A.  nigricans  and 
[A.  flavescens,  the  furnier  of  which  is  found  in  the  ear  much 
I  more  frequently  than  the  latter.  The  asconiycete,  /.  e.,  the 
[highest  form  of  develo[inient  of  the  Aspergillus,  is,  as  we  shall 
[see  fxirtber  on,  of  very  rare  occurrence  in  the  ear.  Other  kinds 
[of  fungi  have  been  found  in  the  auditory  caiuil  of  man,  viz.:  the 
J  Graphiitnt  peniciUokks,  by  Ilassenstein  and  Ilallier:  the  Ascophnra 
l^ffttm,  by  von  Troeltsoti;  the  D-icotherinm,  by  Schwartze  and 
[Steudener;  and  the  Mucor  mucah  xcii  fast'its,  by  Biike. 

The  Aspergillus  is  so  very  much  more  common  in  its  occur- 
ence  in  the  external  ear  than  any  other  funsjus,  that  the  aural 
Finflammation  it  produces  is  named  by  WreJlen,  of  St.  Peters- 
burg, Miirhiqotiiifcosis  'ispergiUina,  for  it  has  been  observed  that 
this  vegetable  ]>arasitc  has  an  especial  proclivity  to  grow  upon 
jthe  niembrana  tympani. 

'  DclsUincln;,  tils,  Archiv  f.  Ohrcnheilkuiido,  Ud   xv. 
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MvrinEfomycosia  aapergiHina  has  been  most  thorouirlily  Je- 
Bcribed  by  \Vrcdeti,'  but  before  bis  works  were  published, 
Mayer*  and  Pacini,'  Carl  Cramer*  and  Scbwartze,  bad  described 
the  occurrence  of  this  Ibrni  of  parasitic  disease  in  the  external 
ear.  Subsequent  to  the  appearance  of  Wredcn's  jiapers,  various 
authors*  have  given  fully  detailed  accounts  of  tliis  disease  and 
its  successful  treatment.  In  seventy-four  cases  of  the  disease 
observed  by  Wreden,  only  two  forms  of  fungi  have  been  tbund, 
viz.,  the  A.  Havescens,  or  glaueus,  and  the  A,  nigricans,  except- 
ing in  one  solitary  case,  in  which  tliere  was  found  a  fungus 
richly  supplied  with  capsular  sporangia  or  asci,  and  which,  on 
account  of  its  intense  purjilish-red  color,  was  called  by  Wreden 
the  O/oinjjtrx  piirpurcHS.  This  fungus  was  examined  by  Woronin, 
a  distinguished  mycologist  of  St.  Petersburg,  who  pronounced 
it  to  be  essentially  different  froTu  the  Ascophora  of  Schenk, 
which  belongs  to  the  Mucorini.  Upon  further  investigation, 
this  proved  to  be  the  aseomycete  or  utricular  form  of  the  Asper- 
gilb.is  jiiffiii-fins.  Its  fertile  hyphens  were  seen  to  have  a  double 
outline  under  the  microscope,  and  at  ditferent  places  transverse 
septa,  like  the  fructiferous  hyphens  in  the  varieties  of  Asper- 
gillus which  had  already  been  foun<l  in  the  ear.  The  width  of 
the  broadest  of  them  was  0.00.'i72  mm.  to  0.00715  mm.  in 
diameter.  The  doul)le-outlined  wall  of  the  fungus  was  of  a  lu'ight 
yellowish-red  color,  0.00143  mm.  thick.  The  fruit-end  of  the 
hyphen  was  compose<I  of  a  comparatively  very  large,  red,  round, 
vesicular  sporangium,  which  consisted  of  a  thick-walled  capsule 
and  a  number  ot'  round  spores,  wliicli  completely  tilled  its  cavity. 
The  diameter  of  the  large  sporangia  was  0.0572  nmi.  to  0,0'34.3.5; 
that  of  the  smaller  ones  was  0.02145  mm.  to  0.0429  mm.  The 
thickness  of  the  capsule  wall  was  0.00143  mm.  to  0.00214  mm. 
Dr.  J.  Orne  Green*  has  lately  published  an  account  of  finding 
in  the  ear  a  similar  fungus,  wiiich  he  calls  Aapirij'lhnf  rubens. 
Still  more  recently  Dr.  Swan  M.  Burnett,'  of  Washington,  has 
described  the  occurrence  of  the  Olomyveft  parpureus. 

Two  forms  of  Aspergillus  have  been  found  in  tiie  ear  of  man, 
viz. :  the  A.  nigricans  and  A.  glaucus.     Some  writers  allude  to 

'  Die  MyringnmycosM  Bspergillina  und  ihrc  Bedeiitung  fur  das  Gebororgan, 
IgrtR;  and  M,\TinKomyc<iai8  nsiicrgillinH.  ]8fi!)-".3,  accni-ding  Ui  pursonal  and 
fi>reii;n  nliMTvntions,  Archives  of  Ojiti.  tind  f)tol.,  iv.  i.,  1874. 

'•'  Bptiliiipliliiiincn  villi  Cvsten,  init  Kiiden]iil/.en  uus  dcm  iuss.Ten  Gehurgangb, 
Midler's  Archlv^,  1844,  p.  4(»1. 

'  Supra  una  muttii  parasitica  ncl  condotto  imditiv  esterno,  Florence,  1861. 

*  Steripinatocytis  aiitaoustica,  a  variety  nf  Aspergillus,  Viertcljahrschrift  d. 
Naturforsch.  Oespllschart  ku  Zurich,  18.5I)-«0 

'  Schwartze,  von  TnicltJch,  Boke.  Pulitzer,  Gnihor,  Wpl)er-Lifl,  .1.  Ortie  Oreen, 
C.  J.  BInke,  Koo.«a.  Bezold,  L\iC!i',  Nultiiig,  Ber.old,  Tiitubuld,  Swan  M.  Bumetl, 
et  al 

•  Proceedings  of  Boston  Society  of  Med.  Sciences,  1875. 
'  Archives  of  Otology,  vol.  x.,"l880. 
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an  A.  tiavesceiis,  but  tins  is  probaVdy  only  a  darker-colored  A. 
glaucuR.  Clinically  it  wonltl  he  iiuich  better  to  call  the  A. 
niger  the  A.  major,  and  A.  ghiiicua  the  A.  Tiiinor,  since  the 
former  ie  eo  nnich  larger  than  the  latter.  This  difference  in  size 
as  well  as  in  other  ways,  is  easily  seen  under  the  microscope. 
Macrnscopically,  there  is  no  distinct  and  guiding  difference  in 
appearance  between  these  two  forms  of  the  fungus.  The  micro- 
scope alone  can  decide  which  of  the  two  forms  we  are  dealing 
with,  in  a  diseased  ear. 

The  sn-called  A  nigricans  is  by  far  the  more  common  in  its 
occurrence  in  the  ear  of  man  than  the  A.  sjlaucus,  which  is 
rarely  found  in  the  ear.  I  have  found  it  only  once  in  twenty- 
eight  cases. 

These  forms  are  easily  distinguished  from  each  other  by  the 
shape  of  their  fruit-lieadsainl  the  arrangement  of  the  stcrigmata 
thereon,  and  on  these  uifferenccs  I  would  like  to  base  their 
nomenclature.  So  far  as  their  color  is  concerned,  it  is  wholly 
unreliable  as  a  diagnostic  difference;  in  no  instance  is  their  color 
either  clearly  green  or  black.  In  all  cases  of  ordinary  asfter- 
gillus  the  color  is  yelhiwish  or  brownish.  It  has  never  been 
shown  that  one  form  e.vcitesan  inflammation  different  from  that 
proiluceil  by  the  other.  For  the  sake  nf  uniformity  and  order, 
I  shall  retain  the  names  A.  nigricans  for  the  laryer,  and  A. 
glftuciis  for  the  siiialkr  species. 

Micnisi-fipw  Ff'ifures. — The  microscopic  features  of  the  growth 
of  this  parasite  in  the  human  ear  are  varied  and  full  of  interest. 
If  a  small  piece  of  a  colony  tif 
Aspergillus  nigricans,  in  the  ear- 
liest stages  of  its  development,  be 
examined  under  the  microscope 
with  a  power  varying  from  iiaO  to 
300  diameters,  a  fiekl  similar  to 
that  in  Fig.  SO  will  he  observed. 
It  is,  in  fact,  the  first  formation  of 
rootlets  or  the  mycelial  web,  from 
which,  at  a  later  period,  the  fruit- 
stalks  or  fructiferous  hyphens 
spring.  It  will  also  be  seen  that 
some  of  the  filaments  comjiosing 
the  web  tend  to  become  bulbous 
at  one  end,  and  that  the  latter,  as 

the  stem  grows,  becomes  larger  and  <lotted  (Fig.  81),  until 
finally  there  is  standing  out  from  the  dense  web  of  mycelial 
filaments  a  perfect  frui^stalk  and  a  fructiferous  head — the  latter 


Fig.  80.' 


•  Fig«.  80,  81 ,  and  82  are  from  original  drawings  by  the  author. 
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studderl  with  short  peg-like  limbs,  the  sterigmata,  on  the  free 
ends  of  which  are  the  spores.     (Fig.  82,  B.) 

All  of  these  stages  of  growth  I  have  watehed  in  specimens  of 
the  fungus  removed  from  the  human  ear.  In  the  fluid  parts  of 
the  specimen,  epithelium  may  usually  be  seen,  in  small  quanti- 
ties, as  the  parasite  develops,  as  in  the  upper  part  of  Fig.  81. 

Very  rapidly,  in  the  course  of  a  day  or  two  at  most,  tlie 
perfiect  fruit-stalk  is  formed  in  large  numbers  and  in  all  stages 
of  development,  and  the  mycelial  filaments  can  be  seen  to  be 
coarser  and  septate.  On  (me  hand  may  be  seen  a  well-formed 
though  unripe  fruit-stalk  and  head  (Fig.  82,  b),  while  in  the 


Fig.  81. 


Fig.  82. 


centre  of  the  field  there  may  be  seen  the  ripe,  aerial  fruit, 
from  which  the  fullv  grown  spores  drop  literally  in  mvriads. 
(Fig.  82,  0.)         _    /    ^  _ 

The  characteristic  difference  between  the  two  varieties  of 
aspergillus,  the  so-called  yellow  and  bhicic,  is  seen  in  the  shape 
and  size  of  the  reccplaculum ,  and  the  arrangement  of  the  steriif- 
iiiiita  upon  it,  these  two  parts  forming  the  so-called  "head"  or 
sporamjium. 

In  the  .1.  i'if]rica})3  (Fig.  82,  b)  the  sporangia  or  heads  are 
distinguished  from  those  of  the  A.  glwicus  (Fig.  82,  a)  by  the 
fact  that  in  the  first  the  sterigmata  cover  the  receptaculum, 
which  is  spherical,  on  all  sides,  while  in  the  latter,  the  lower 
fifth  or  fourth  of  the  receptaculum,  which  is  ovoid  in  shape,  is 
entirely  free  tVom  sporangia. 

Mficriisi'opir  Fmdires. — The  macroscopic  appearances  of  a  mass 
of  this  fungus,  as  found  in  or  washed  from  tlie  ear,  are  worthy 
of  attention.  If  an  ear  containing  a  mass  of  aspergillus  be  ex- 
amined by  means  of  an  ear-mirror  and  ear-funnel,  it  will  present 
most  usually  an  appearance  which  leads  to  the  supposition  that 
the  car  is  occluded  not  by  wa.\,  but  by  a  foreign  matter  of  an 
organic  nature. 
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If  the  fungus  has  not  been  growing  long  in  the  car,  merely  a 
patch  of  pale  yellow,  polleii-lilke  matter,  of  varying  diameters, 
will  be  detected  at  the  fundus  of  the  auditory  canal.  This  small 
colony  of  Sjiores  just  developing  into  iilameiits  is  usually  situate 
on  the  meinbrana  tympani,  or  very  near  it,  In  any  case, 
whether  the  first  deposition  of  spores  occurs  there  ur  not,  the 
tendency  of  the  aspergillus  is  to  grow  over  the  ilrum-head  iirst, 
and  from  that  point  it  spreads  outward  covering  the  wall  of  the 
meatus,  until  a  hollow  cast  of  the  canal  is  formed  Ly  the  vege- 
table parasite.  The  pollen-like  appearance  is  seen  only  in  the 
very  earliest  stages  of  a  growth  of  that  which  is  finally  a  so- 
called  lardaceous-looking  or  false  iiiendirane,  either  partially  or 
entirely  filling  the  external -auditory  canal. 

In  some  cases  the  fungous  mass  looks  like  a  hall  or  plug  of 
wet  newspaper,  and  in  others  the  ear  may  seem  to  he  plugged 
with  a  substance  looking  like  wool.  An  inexperienced  eye 
might  conclude  that  the  occluding  plug  thus  formed  is  of  ear- 
wax;  but  ear-wax  looks  more  solid,  shining,  and  drier,  and  it 
never  excites  pain  and  inflammation  in  the  ear  like  the  fungus 
aspergillus. 

Another  important  point  in  differential  diagnosis  is,  that  a. 
mass  of  aspergillus  does  not  lose  its  coherence  when  subjected 
to  immersion  in  water  or  glycerine:  but  a  lump  of  ordinary 
hardened  ea^wax  soon  melts,  and  is  diffused  through  the  water 
or  glycerine.  Finally,  the  microscope  would  reveal  the  true 
nature  of  any  mass  removed  from  the  ear. 

Aspergillus  is  usually  found  growing  at  the  fundus  of  the 
external  auditory  canal.  It  seems  to  seek  the  most  secluded 
part  of  the  canal,  and  hence  is  most  likely  to  grow  first  upon 
the  membrana  tympani,  from  which  it  spreads  outward  over  the 
entire  auditory  canal,  forming  a  kind  of  false  membrane  in  the 
shape  of  a  glove-finger.  This  false  memlirane  is  composed 
chiefly  of  mycelial  network,  with  all  forms  of  aerial  fructifica- 
tion of  the  plant,  and  some  epithelium  from  the  auditory  canal. 
The  sporangia  are  usually  found  on  the  surface  of  the  false 
membrane  turned  towai'd  the  membrana  tympani,  and  the  wall 
of  the  au<litory  canal.  Althougli  the  most  perfect  forms  of 
growth  of  the  fungus  are  usually  found  near  the  drum-mem- 
brane, I  have  seen  specimens  so  flourishing  at  the  mouth  of  the 
auditory  canal,  that  the  latter  ap[)eared  to  be  sprinkled  with 
bright  yellow  pollen.  In  such  a  case,  recently  observed,  the 
■membrana  tympani  was  not  seriously  implicated,  l^suallv,  how- 
ever, the  membrana  tymjtaiii  and  the  skin  of  the  canal  near  it 
arc  inflamed  by  the  aspergillus. 

An  auditory  canal  which  has  been  the  seat  of  inflammation 
ia  most  liable  to  be  invaded  by  the  aspergillus.     It  seems  that 
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the  remiiiuits  of  the  iiifliuiiiiiatory  disease,  such  as  pus,  dried 
iiuicas,  epithelial  d(''l)ri!«  or  blood,  form  excellent  soil  for  the 
growth  of  the  purnsite.  An  active  (Hsi-harge  from  the  ear,  how- 
ever, is  untkvdriihle  to  t!)e  growth  of  u«pergilhis  in  the  canal. 
Aspergillus  cannot  he  in  an  auditory  canal  for  any  length  of 
time  without  causing  the  characteristic  symptoms  of  its  j)re8- 
etice;  an  exceptional  case  wf>ul<l  seem  to  he  one  reported  by 
Mo(i8.'  The  growth  of  an  aural  fungus  is  uauully  confined  to  the 
cutis  of  the  inemhrana  tynipani,  as  shown  by  Wreden,  but.  in 
very  rare  instances,  tlie  parasite  may  invade  the  fibrous  layer  of 
the  drum-head,  and  finally  take  root  in  the  cavity  of  the  tym- 
panum, as  has  been  observed  by  Pulitzer'  and  others. 

S'piiplorris. — The  sym]itoms  of  this  (iisease  are  a  sense  of 
fulness,  slight  pain,  Iturning,  itching,  tinnitus  auriuiu,  and  hard- 
ness of  hearing.  The  vessels  of  the  mailevis  become  congested, 
and  in  a  day  or  two  the  mctnbrana  tynipani  becomes  iiidden  by 
a  thick,  white,  false  membrane.  The  slight  serous  discharge 
whicli  now  sets  in,  marks  the  detachment  of  the  false  membrane, 
and  tlie  cessation  of  the  pain.  In  some  cases  the  cutis  of  the 
auditory  «inal  beconses  dee(dy  inflamed,  but  not  invariably. 
The  i>ain  may  Ik-coiuc  intense  if  the  parasite  is  not  removed. 
Men  are  more  freciuenfly  attacked  than  women,  according  to 
Wreden,  who  hiis  seen  tii'ty-one  of  the  former,  and  twenty-three 
of  the  latter  sex,  attected  by  fungi  in  the  ear.  ^ 

In  twenty-eight  eases  of  this  disease  which  have  come  under 
my  notice  in  private,  it  occurred  ten  times  in  women,  and 
eighteen  times  in  men.  B<»th  ears  were  affected  in  six  instances, 
So  fai',  this  disease  has  never  beeiv  found  in  very  young  children. 
Tile  oldest  j>atietit  I  have  observed  with  this  disease  of  the  ear 
was  a  man  seventy-seven  years  old. 

The  following  ease,  in  which  a  perfect  mycelial  tube-cast  of 
the  auditory  canal  was  reiiiov<.'d  by  the  author,  will  supply  all 
the  typical  features  of  an  ordinary  attack  of  the  disease,  and 
will  Ik-  seen  to  agree  in  the  main  with  the  observations  of  others. 
The  patierU  was  under  treatnietit  for  so-called  chronic  catarrh 
of  the  middle  ears,  complicated  by  ozrena.  8lie  stated  that  for 
more  than  a  year  she  hud  had,  from  time  to  time,  sudden  attacks 
of  pain  in  the  let\  ear,  whicli  lasted  for  a  (hxy  or  two  with  more 
hardness  of  hearing,  and  then  suddenly  ceased,  with  a  slight 
watery  discharge  from  the  afiected  ear.  The  hearing  then 
returned  to  its  relatively  normal  state.  When  she  told  me 
this  she  was  free  from  ]>ain,  and  tiie  drum-iiead  and  auditory 
canal  were  in  the  condition  usually  seen  in  a  case  of  ordinary 

'  Archiv  f.  Ohrenheilkundc,  Bd.  ii.  p.  156. 
'  Wiener  Mod.  Wochenschrift,  28,  1870. 
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{>rogreseivo  hardtioss  of  Vioaring,  with  intact  Init  opaque  drum- 
iea(i. 

Within  ten  days  from  tliat  time  she  came  to  me,  stating  that 
shf  had  had,  two  days  before,  an  attaok  of  the  pain  ah-eady 
dc'Borihcd,  and  that  there  was  still  a  little  discharge  from  the 
ear.  I  examined  the  ear  and  fonnd  the  inner  portion  of  the 
osseous  auditory  meatus  and.  the  niembrana  tympani  covered 
with  a  false  membrane  looking  like  Met  uewsfiaper.  I  instantly 
inferred  the  presence  of  a  fungus,  and  removed  the  false  mem- 
brane very  easily  by  means  of  a  pair  of  forceps.  The  removal 
of  the  false  membrane  caused  no  pain,  nor  were  the  parts 
beneath  it  very  red  and  sensitive.  There  was  a  slight  serous 
discharge  from  the  ear,  a  drop  of  which  I  examined  imniediafely 
upon  a  carefully  cleansed  slide  under  the  microscope,  anti  found 
that  it  contained  no  pus,  but  myriads  of  brownish-yellow  spores 
of  the  Aspergilliif:  nicfrictiiis  and  vibriones.' 

The  tube-cast  into  which  the  mycelial  false  membrane  bad 
been  moulded,  was  ccunposed  chiefly  of  thalli,  and  upon  its  sur- 
face were  free  spores  and  tufts  of  aeriai  fructification  of  tlie  A. 
nigricans;  throughout  the  false  membrane  thus  formed  were 
scattered  epithelial  scales. 

The  byphi-ns,  or  fruit-stalks,  were  not  septate,  and  their  large, 
bulbous  ends,  from  which  the  spores  rise,  were  a  beautiful 
golden-yellow  color,  and  resembled,  in  their  general  sliape  and 
appearance,  an  ordinary  onion-top. 

In  reference  to  the  etiology  of  this  case,  it  may  be  stated  that 
the  patient  had  lived  for  some  time  in  a  very  ilarnp  house,  the 
cellar  of  which  was  "  covered  with  mould,"  but  beiiire  she  had 
come  to  live  in  that  house  she  had  never  suffered  from  any 
fungus-disease  in  the  ear,  as  far  as  she  knew. 

The  chronic  disease  of  the  ear  may  have  predisposed  the  organ 
to  a  development  of  fungi,  such  a  tendency  having  been  found 
in  other  c&aea  of  chronic  aural  di.seasc,  by  Wreden  and  various 
observers. 

The  hearing  was  inijiaircil  only  from  the  onset  of  the  pain 
until  the  tiilse  nicinljrane  was  removed.  An  attempt  to  remove 
the  false  niembritne  in  these  eases  is  usually  followed  by  pain, 
fiometitues  bleeding. 

Aspergillua  not  only  spreads  from  the  drum-head  to  the  wall 
of  the  auditory  canal  and  tnce  versti,  but  it  jierforates  the  drum- 
head sometimes,  and  finds  its  way  into  the  druni-eavity,  as  in 
the  case  reported  by  I'olitzer.' 

The  tbl lowing  case  is  one  of  growth  of  aspergillus  in  the 


'  Pouchct  (oomptes  rondiis,  lS(i4,  p.  148)  hiis  found  linctcria  and  vibriones  in  a 
disclinrgK  fnmi  Ihc  ear,  iiiu-nded  with  itcliinj;.  lliiiton,  Questions  at  Aural 
Surgery,  London,  1874,  p.  79. 

*  Ueber  p6uni!lirhe  Pnm«it<;n  iin  Oiii-o.,  Wiener  Med.  Wocheiwchr. ,  1870,  28. 
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^jrtnptnic  cavity :  A  youne  lady,  18  years  old,  a^>plied  in  the 
satomn  of  1872,  to  the  nutlior,  tor  relief  from  a  slight  but  con- 
stant discharge  from  the  left  ear.  She  stated  that  the  discharge 
ImiI  never  been  attended  by  pain,  that  it  was  light  colored  and 
•liuost  transparent.  I  found  the  external  auditory  canal  free 
troui  disease  of  any  kind,  hut  the  drum-head  was  destroyed 
excepting  in  the  region  of  tlic  tympanic  folds;  the  malleus  was 
ctill  present. 

It  was  impossible  to  find  out  how  long  the  fungus  had  been 
jfTowing  in  the  ear,  for  when  it  was  first  detected  by  the 
jiHtiont's  bringing  me  a  flake,  dotted  with  blackish  spots,  which 
tilie  bad  removed  from  her  ear,  there  were  no  subjective 
svm|>tom8  ditierent  from  those  which  had  been  connected  witti 
the  ouao  for  years,  according  to  her  statements.  In  order  to 
ulluy  a  little  itching  in  the  ear,  the  patient  had  thrust  a  hairpin 
iittQ  the  tympanic  can'/'/,  through  the  largely  perforated  membrana 
tympani,  and  had  pulled  out  the  whitish  scale,  studded  with 
i»lai'K  spots  alluded  to.  Tliat  this  specimen  was  pulled  from  the 
tympanic  cavity  was  fully  proven  by  the  patient's  using  a  hairpin 
»gi\\\\  and  bringing  out  in  my  presence  more  fungi  on  similar 
Boali's,  which  were  instantly  examined  under  the  microscope. 

Tbe  auditory  canal  was,  and  had  been  for  months  previous, 
IhHi  from  all  traces  of  anything  of  this  nature  or  appearance, 
for  i*iie  had  been  under  constant  treatment  for  the  chronic  dis- 
I'hiugc,  which  had  obliged  her  to  syringe  the  ear  several  times 
daily. 

Uy  the  use  of  instillations  of  absolute  alcohol  thrice  daily, 
tui<t  Hvrin^ing  the  ear  with  warm  water,  all  traces  of  the  fungi 
and  llie  discharge  disappeared,  and  the  ear  remained  free  from 
iti'hiitg  luid  serous  discharge  for  some  weeks.  Although  the 
patient  WHS  living  in  affluence  and  perfect  hygienic  surrround- 
ingM,  ihi>  itihing  and  discharge  again  returned,  but  all  the 
«viupt<Mii>*  wen-  once  more  relieved  by  the  use  of  alcohol-iu- 
ulillationM  in  the  ear  with  careful  and  thorough  syringing. 

'I'hiK  cftHc  I  mention  as  a  proof  that  otomycosis  is  not  neces- 
mtrily  u  diHoiwe  of  the  external  auditory  canal,  although  as  a 
niU'  il  ix.  Ill  the  case  just  narrated,  perhaps  we  have  a  very 
rail'  excoiition.  unk'ss  it  can  be  shown  that  in  many  cases  a  thin 
HOfouH  or  som-purulont  discharge  from  the  middle  ear,  is  kept 
ti|t  liy  the  prownco  of  fungi.  Perhaps  this  case  began  us  one  ot 
ni.vringomycoMis  in  which  the  fungus,  after  destroying  the  drum- 
lioad,  <'Xi'i'ptiiig  ill  the  region  ot  its  folds,  penetrated  into  the 
di'tiiii-''ii\  ily  imd  lloiirislu'd  tlioro. 

f<.'iii<l>>(ii/.  l{t'H|u»'tiiig  the  etiology  it  may  be  stated  that,  pre- 
vinun  tliHi'iiNi'  lit  tilt'  car,  ospoi'ially  when  limited  to  the  canal, 
mill  tbu  iimi  (if  oUmginon*  rejnedi«»s  for  dift'erent  aural  diseases 
nil-  till'  mont  frnitful  cauHcs  of  this  maladv. 
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Otomycosis  is  said  to  be  mucli  more  t'requeiitly  met  among  the 
poor  than  in  the  rit'her  classes  of  any  country.  My  experience  ia 
just  the  reverse.  As  the  climate,  an<3  cousequentlv  the  dwellings, 
of  northern  continental  Eurojie  are  damper  and,  on  account  of 
the  cold,  kept  more  closed  than  in  this  country,  we  can  account 
for  the  fact  that  this  disease  aji|)earB  to  be  more  frequent  there 
tlian  here,  and  therefore  attention  has  been  called  most  thor- 
oughly to  this  form  of  aural  disease  by  writers  in  Germany  and 
Russia. 

Mr.  Hinton,  of  London,  has  rarely  found  aspergillus  in  the 
ear:  but  Dr.  Ciissells,  of  Gla.sgow,  has  met  with  it  frequently 
in  his  experience.  If  search  were  made  more  frequently  for  it, 
aspergillus  woidd  be  itiorc  frequently  found.  l*revii>us  diseases 
of  the  ear,  especially  those  jiroductive  of  exfoliation  ot  epi- 
dermis, and  those  which  have  left  behind  them  collections  of 
dried  pus  or  any  of  the  products  of  inflammation,  in  the  auditory 
canal,  may  induce  a  growth  of  vegetable  saprophytes. 

It  is  now  established  beyond  doubt,  especially  by  the  investi- 
gations of  Bezold,'  that  the  use  of  oil  in  tlie  ear  for  pain  is  one 
of  the  most  fruitful  causes  of  the  growtli  of  fungi  in  the  auditory 
caiial  and  on  the  drum-head.  Oils  and  all  forms  of  grease  put 
into  the  ear  are  usually  Ibrgotten,  when  the  pain  is  gone  for 
which  they  were  appHe<I.  They  soon  become  rancid,  and  thus 
favor  the  wpowth  uf  vegetable  parasites,  which  finally  produce 
all  the  well-marked  symptoms  of  otomycosis. 

This  fact  furnishes  the  strongest  argument  against  the  com- 
mon and  senseless  use  of  sweet  oil  for  all  ear-diseases.  It  is 
entirely  useless  as  a  remedy  for  join,  and  worthless  as  a  solvent 
for  inspissated  wax;  ibr  a  little  reflection  will  at  once  make  it 
apparent  that  oil  will  not  dissolve  the  semi  oleaginous  ear-wax, 
but  that  to  soften  and  detach  it  we  need  only  a  slightly  alkaline 
wash.  This  is  not  only  more  efficient  than  oil,  hut  cleaner  and 
free  from  the  danger  of  encouraging  the  gro\s  th  of  fungi. 

It  would  also  he  well  for  jihysiciane  to  see  that  salves  and 
ointments,  which  must  be  prescribed  sometimes  tor  aural 
maladies  and  applied  to  the  auditory  canal,  are  thoroughly 
washed  out  at  last,  wheti   all   further  need  of  their  presence  in 

•  the  canal  has  ceased. 
In  some  instances,  though  a  pure  tbrm  of  aspergillus  may 
invade  the  fundus  of  the   auditory   canal,  a  bastard   form   of 
aspergillus  and  {lenieillium  may  spring  up  nearer  the  meatus. 
This  has  been  observed  by  llallicr  and  Blake.' 

Treutment. — The  treatment  of  otomycoiris  of  the  fundus  and 
[Walls  of  the  external  auditory  canal,  mduced  by  the  growth  of 

'  Die  EiiUteliiiii;:  von  Pilzbildutii;  iin  Olir.  Miin.itssclir.  f.  Ohivnh.,  Juli,  1878. 
'  Dr,  C.  J.  Ulakc;  Turusitic  givnvtlu  iu  the  meatus  auditurius  externus,  Tiaiu- 
I  actions  AmGrican  Otolo^ical  Society,  rul.  i.  p.  170,  1H71. 
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illus,  consists  first  in  destroying  and  removing  the  pars- 
mod,  secondlv,  in  allaying  the  intlamtuation  which  its 
growth  in  the  ear-canal  has  caused.  The  destruction  of  the 
parasite  is  most  easily  and  efficiently  accomplished  by  thoroughly 
filling  the  fundus  of  the  canal  and  all  other  parts  of  the  external 
ear,  affected  by  the  growth  of  the  fungus,  with  powdered  boric 
acid,  borax,  or  boric  acid  in  combination  with  chinoliue  sali- 
erUte  (one  of  the  latter  to  sixteen  of  the  former).  Thorough 
syringing,  on  the  part  of  the  surgeon,  will  accomplish  the  re- 
moviJ  of  all  parts  of  the  mycelial  false  membrane,  which  may 
have  become  detached  from  the  wall  of  the  auditory  canal. 
ThOM  portions  of  the  parasitic  growth  not  spontaneously  de- 
taeb«d,  can  generally  be  loosened  or  wiped  from  their  seat  by 
OMaDB  of  the  gentle  use  of  the  cotton-dossil  on  the  cotton-holder, 
under  thorough  illumination  of  the  affecte<l  parts  by  the  fore- 
h«ftd-nurror.  The  method  of  application  of  these,  or  any 
pow«ler9,  to  the  aft'ected  ear  is  by  insutHation,  as  described  on 

Sgfi  2t»l.  An  ear  affected  with  aspergillus  should  be  seen  every 
V  by  the  surgeon,  who  alone  should  syringe  it,  and  thus  re- 
move the  loo8ene<l  portions  of  the  membrane.  At\er  the  ear  is 
thus  dwmsed,  a  fresh  insufflation  should  be  made  of  one  of  the 

5K>wder8  named  above.     This  is  by  far  the  quickest  method  of 
|««tr\>ying  aspergillus  in  the  ear,  and  of  allaying  the  inflamma- 
tion it  hiM<  produced. 

Tlu'  8ul»stances  named  as  useful  powders,  owe,  doubtless,  their 
virtue  to  (heir  antiseptic  and  germicide  properties.  I  have 
t\)und  it  useful,  at^er  all  signs  of  the  growth  of  the  parasitic 
l\ini;uH  and  intlammation  have  disappeared,  to  allow  the  powder 
to  ivuuiin  »  little  while  in  the  ear — it  may  remain  there  indefi- 
iiltolv  \>ithout  injury — in  order  to  sterilize  thoroughly  the  pre- 
viouilv  idfooteil  parts. 

V\ii\\  within  a  year  or  two.  I  had  always  employed  as  a  germi- 
»'ldi>  in  theKo  cases  alcohol,  either  pure  or  diluted  with  water,  in 
VHrviu);  nuantity,  to  suit  the  feelings  of  the  patient.  For  in 
iinoiv  innluncos,  especially  when  the  fungus  had  grown  some 
tlmo  «nd  llic  tissues  ha<l  become  broken,  intense  smarting 
(iuhiiimI  upon  uiiplying  alcohol,  even  diluted,  to  the  inflamed 
•kill  111  the  »u«iuory  canal.  Alcohol  is  undoubtedly  an  efficient 
|tiii'Ha||lii|<lo,  but  it  does  not  act  as  rapidly  as  the  powdera  named. 
It  |«  hill  a*  eivsily  applied,  nor  is  its  use  in  the  ear  free  from  dis- 
«t|iiulurl  to  the  patu'iit.  In  some  cases,  however,  when  the 
•lll'iroolt  oiMuiot  «ee  the  patient  every  day,  the  latter  may  apply 
III  lild  i<m',  once  or  twioo  daily,  alcohol  diluted  to  a  point  suf- 
ih'lohl  to  inwko  ilt«  application  painless.  By  allowing  the  alcohol 
Iti  rt'nirtli\  III  the  ear  for  some  minutes,  the  patient  may  thus 
ni.iilv  nil  ellli'iciil  parasiticide  to  his  ear.  This  treatment,  how- 
wlir,  U  itlilv  iiii|>ploniont«l  to  that  by  insufflation  of  one  of  the 
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gormicMtlc  powders  niimcd.  It  imifit  l>e  refreati'd  here  tliut  tlie 
patient  is  not  to  be  entrusted  with  syriiiyitig  iiis  Own  cur.  This 
IS  especially  important  because  of  the  natural  tendency  of  the 
ear  thus  affected  with  the  growth  of  aspergillus,  to  develop  an 
eczema  of  the  meatus,  concha,  and  pinna.  This  eczematous 
tendency  is  fostered  by  using  the  syringe  freely,  as  patients  to 
whom  syringing  is  entrusted  are  most  likely  to  do.  Many  other 
eubstaiices  have  been  recommended  as  eiEcient  parasiticide  ap- 
plications to  the  ear  when  iuvaded  by  aspergillus.  Until  lately 
these  have  been  applied  in  solutiou.  One  of  the  most  soothing 
is  said  to  be  hypochlorite  of  lime,  grs.  ij,  to  water  f.^j.  This 
certainly  would  come  next  in  value  to  alcohol  in  the  list  of  fluid 
applications,  But  the  less  dependence  placed  ujton  flui<l  appU- 
catioaa  to  the  car  in  these  cases,  the  better  for  the  patient. 
Since  the  recommendation  of  Bezold,  of  Munich,  to  use  pow- 
dered boric  acid  in  cases  of  otorrhoea,  this  dry  form  of  treatment 
has  been  found  of  greater  aid  than  the  fluid  form.  Theobald, 
of  Baltimore,  has  used  with  advantage  in  these  cases,  a  powder 
of  equal  parts  of  oxide  of  zinc  and  boric  acid.' 

The  masses  of  fungus  which  have  collected  in  the  ear — and 
these  may  be  so  great  as  to  extend  from  the  fundus  of  the  audi- 
tory canal  to  the  meatus  extern  us — should  be  removed  as 
quickly  as  possible.  The  detached  masses  are  easily  extracted 
from  the  ear  by  syringing;  the  adherent  ones  can  usually  be 
pulled  away  by  gentle  traction,  or  a  safer  plan  would  be  to  go 
on  with  the  use  uf  the  parasiticide  until  the  layers  of  the  fungus 
are  spontaneously  detached,  when  they  can  be  syringed  out. 


CHAPTER  II. 


FOREIGN  BODIES  IS  THE  EXTERNAL  EAR. 

Animate  as  well  as  inanimate  bodies  are  frequently  found  in 
the  external  ear.  The  former  may  become  of  great  surgical 
importance  from  the  annoyance,  inflammation,  pain,  and  deaf- 
mess  which  they  are  very  apt  to  produce,  as  well  as  from  the 
fact  that  they  may  find  their  way  into  the  middle  ear. 

The  source  of  foreign  bodies  may  be  either  from  within  or 
without.     Under  the  hrst  class  may  be  placed :  abnormal  col- 


i  American  Jounvjil  of  Otology,  vol.  iii.  p.  119,  1881. 
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lections  of  car-wax  from  tlie  ceruminous glands;  masses  of  horu}' 
epitlielial  scales,  furniing  tlic  so-called  Keratosis  ohlwans  of 
Wrcden  ;  and  collections  of  stiff  hains  from  the  tragus  and  audi- 
tory canal;  also  clotted  blood,  inspissated  aural  dischargee, 
Bcales  of  dead  hone,  and,  in  one  sense,  many  of  the  new  forma- 
tions in  ■  the  external  ear.  But,  of  these  varieties  of  foreign 
bodies,  only  the  first  three  will  be  considered  here;  the  re- 
mainder are  discussed  elscvv  here. 

I'niler  the  second  head  niav  be  classed  all  animate  or  inani- 
mate things  small  enough  to  have  gotten  into  the  external  ear 
from  without. 

The  manner  in  which  they  may  get  into  the  ear  is  extremely 
varied.  Foreign  bodies  of  this  class  are  most  frequently  foimd 
ill  the  ears  of  uhildren,  where  they  are  placed  usually  in  play, 
Iiy  the  victim  or  liis  companions;  or  foreign  substances  may  be 
thrust  into  the  ears  of  adults  and  of  children  by  accidental  or 
intentional  violence.  Animate  bodies  fly  or  crawl  into  the  ear 
of  man. 

FOREION   BODIBS   ORIOINATINO   IN   THE   EAR. 

Collections  of  Cerumen  in  the  Ear. — According  to  Petrequin, 
the  cerumen  consists  mainly  of  fat  and  combinations  of  potash 
and  fatty  acids  in  the  following  proportions:  In  100  parts  of 
cerumen  are  found  10  parts  of  water,  26  of  fat,  38  of  soapy 
combination  of  potash  soluble  in  alcohol,  14  of  a  similar  com- 
binution  insoluble  in  alcohol,  and  1"J  of  entirely  insoluble  organic 
matter,  with  traces  of  chalk  and  soda. 

The  name  of  cerumen  is  probably  a  corruption  of  a  word  com- 
pounded of  ceni  and  aurium,  the  wax  of  the  ear.  The  word 
cerumen,  however,  does  not  appear  in  modern  Latin  dictionaries. 

Tlie  appearances  of  an  impacted  plug  of  cerumen  in  the 
external  auditory  canal  are  not  very  varied.  Usually,  it  is  easily 
rpeognized,  but  now  and  then,  especially  when  the  impacted 
mass  is  due  to  slow  ivccretion  by  the  daily  pushing  in  and 
smoothing  d»)wn  of  its  layers  by  the  towel  or  lingers  of  the 
j%ationt.  it  will  not  bo  easy  for  the  unpractised  eye  to  recognize 
the  mass  at  once  as  one  of  cerumen,  for,  in  some  cases,  the  im- 
paction hiu»  so  completely  adapted  itself  to  the  fundus  of  the 
meatus  and  tlio  drum-head,  as  to  resemble  a  dark  and  polished 
menibrana  tympani.  In  many  cases  such  a  polished  mass  of 
cerumen  has  been  rt^garded  as  a  somewhat  abnormally  colored 
drumdiead,  and  treate<l  as  such,  the  deafness  dependent  upon 
the  imjuiotion  of  the  wax  being  attributed  to  other  causes,  and 
in  s\>mo  \\  ay  connect«Hl  with  the  "  discolored  membrana  tym- 
pani."    Such  fMihin.^s  in  diagntwis  load  to  curious  results. 

It  is.  indecti,  not  uiu>unmon  to  find  patients  suffering  from 
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impaction  of  cerumen  in  the  aui.litorv  ciinal,  being  treated  for 
some  other  auntl  disease  with  wliich  they  are  not  affected. 
Thus,  the  Eustachian  catheter  and  instillation  of  nitrate  of 
silver  have  betMi  applied  to  relieve  the  deafue.ss  whicli  a  proper 
gyrintriiig  would  have  speedily  cured. 

The  mere  fact  that  the  drum-head  i.s  hidden  from  sight  should 
be  flutticient  proof  that  an  abnormal  obstruction  has  occurred  in 
the  auditory  canal,  and  this  alone  ought  to  be  considered  as  the 
probable  cause  of  the  unpleasant  syni]>toms  for  which  the  patient 
seeks  relief.  These  unfortunate  failures  in  diagnosis  are  but 
the  natural  result  of  the  unwillingness  on  the  part  of  most 
medical  men  to  devote  any  time  to  (he  study  of  diseases  of  the 
ear,  but  they  are  mistakes  which  might  be  prevented  if  the 
general  meilieal  eye  were  at  all  tiimiliar  with  even  the  appear- 
ances of  a  normal  drum-head  and  auditory  canal.  In  fact,  many 
an  ear  might  he  saved  if  tlie  physician  first  consulted,  could 
frankly  state  tti  the  patient  tlic  nature  and  locality  of  his  aural 
disease,  although  he  might  be  unwilling  to  assume  the  treat- 
ment of  it. 

The  rapidity  with  which  ma-sses  of  cerumen  accumulate  in 
the  external  auditory  canal  varies  greatly.  In  some  indi- 
viduals, I  have  removed  second  and  third  obstructive  jilugs  in 
tlie  course  of  a  few  months.  l!i  other  cases,  judging  from 
statements  of  the  patients,  the  pkig  must  have  been  accumu- 
lating, and  giving;  some  aniioyuncc  in  the  form  of  tinnitus  and 
deafness,  for  years.  As  a  rule,  the  deafness  cauaeil  by  a  plug  of 
cerumen  in  the  auditory  canal  is  of  sudden  approach,  although 
the  foundation  of  the  offending  mass  may  have  been  much  an- 
terior to  the  hardness  of  hearing.  In  most  cases  the  aggravated 
deafness  comes  on  suddenly  alter  a  bath,  or  when  the  patient 
has  a  coryza,  as  in  the  latter  instance  the  walls  of  the  auditory 
canal  may  become  a  little  swollen  about  the  obstructing  nuiss. 
In  the  former  case,  the  patient  thinks  that  water  has  gotten  into 
his  ear  atid  is  still  there.  In  reality,  the  mass  which  has,  up 
to  the  time  of  the  bath,  permitted  the  sound-waves  to  pass  it, 
becomes  swollen  l)v  the  water  which  has  gotten  into  the  ear, 
thus  cutting  off  all  approach  U)  tlie  drunj-head.  In  vigorous 
washing  with  a  cloth,  not  only  the  water,  but  the  patient's 
finger,  by  pushing  the  plug  further  in,  may  contribute  to  the 
onset  of  the  hardness  of  hearing  when  a  plug  of  cerumen  has 
formed  in  the  canal. 

Etiology  of  Rapid  Formation  of  Cerumen. — There  are  many 
opinions  respecting  the  cause  of  a  rapid  and  abnormal  secretion 
oi  cerumen,  such  a«  is  seen  in  all  grades  of  life.  As  the  ceru- 
minouH  glands  arc  really  modified  persfiiratory  glands,  it  is 
reasonable  to  suppose  that  a  large  amount  of  cerumen'is  in  some 
way  connected  with  the  perspiration.     Large  amounts  of  ceru- 
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men  are  fouml  in  tlie  laboriiia:  classes,  whose  perspiratory  systenT 
is,  of  course,  very  active,  and  I  liave  observed  that  in  persons 
leading  a  life  of  ease,  in  whom  large  and  rapid  masses  of  ear- 
wax  are  sometimes  formed,  the  perspiratory  glands  in  the  axilla 
are  unusually  active.  But  I  am  not  prepared  to  say  that  when- 
ever the  axillary  glands  arc  unusually  active  we  are  sure  to  find 
large  amounts  of  eur-wax  in  such  cases.  After  certain  acute 
processes  in  the  ear,  as,  for  example,  funmculi  in  the  canal, 
or  an  otitis  media  acuta,  which  has  healed  rapidly,  I  have  ob- 
served a  tendency  to  a  rapid  formation  of  normal  wax  in  the 
ear.  This  is  ai)parently  due  to  the  stimulation  of  the  circula- 
tion of  the  meatus  consequent  upon  the  acute  inflammatory 
aural  disease. 

It  is  held  by  some  that  quinine,  which  affects  the  nervous 
structures  of  the  inner  ear,  may  also  have  great  induence  over 
the  circulation  of  the  external  and  midiUe  ears,  and  that,  there- 
fore, the  secretion  of  cerumen  is  stimulated  by  this  drug.  The 
amount  of  cerumen  is  sometimes  increased,  after  a  tonic  course 
of  treatment  for  the  general  health,  in  certain  cases  of  deafness, 
and  also  after  local  treatment  tending  to  stimulate  the  cin'ulation 
in  the  auditory  canal.  The  repeated  formation  of  obstructive 
masses  of  cerumen  in  tlie  auditory  canal,  which  appears  to  be 
an  idiosyncrasy  in  some  cases,  is  probably,  therefore,  due  to 
active  circulation  in  the  skin  of  the  canal  and  its  wax-glands. 
Great  care  must  be  taken  to  discriminate  between  impaction 
of  cerumen  and  keratosis  obturans,  a  disease  to  be  described 
hereafter. 

When  the  onset  of  hardness  of  hearing  in  cases  of  impacted 
cerumen  is  rapid,  it  will  usually  be  found  that  the  mass  has 
formed  without  the  knowledge  of  the  patient,  and  is  in  uo  way 
due  to  his  endeavors  at  cleansiug  the  auditory  canal. 

When  the  deafness  due  to  impacted  cerumen  has  been  coming 
on  slowly  for  months,  sometimes  for  years,  it  will  usually  be 
found  that  the  patient  has  been  in  the  very  bad  iiabit  of  swab- 
bing out  his  ears,  most  commordy  with  the  rolled-up  corner  of 
a  towel,  and  sometimes  with  that  most  pernicious  and  repre- 
hensible implement,  a  piece  of  sponge  fastened  to  a  stick, 
and  sold  by  druggists  under  tlie  liigh-soundiiig  name  of  an 
"aurilavc."  In  tiiese  cases  the  plug  will  lie  found  well  packed 
in  and  moulded  to  the  fundus  of  the  auditory  canal  and  drum- 
head. 

Such  masses  are  not  very  hard  to  remove,  considering  the 
long  period  of  their  accumulation;  they  are  usually  found  to 
contain  hirge  quantities  of  short  libres  of  cotton  or  linen  from 
the  towel  used  in  the  efforts  to  cleanse  the  ear, 

Impacflou  of  cerumen  i>y  attempts  at  cleansing  the  meatus 
not  only  ocaurs  among  adults,  but  is  found  among  children, 
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wbose  over-atixious  attendants  are  constantly  swabbiiiiX  tiut  tlie 
meatus  of  their  charges,  with  a  corner  of  a  towel,  or  with  other 
means.' 

Siieh  cases  may  sometimes  result  in  a  chronic  ulcer  of  the 
bony  portion  of  the  auditory  canal,  or  in  the  sjrowth  of  a  large 
poly]nis  from  an  ulcerated  spot  on  the  wall  of  the  bony  canal 
very  near  the  druin-head. 

Jn  these  eases  of  artiticially  impacted  epidernii!.  and  cerumen, 
the  foreign  mass  usually  assumes  the  form  of  a  hollow  cast  of 
the  auditory  canal,  or  a  glove-linger,  with  a  east  of  the  drum- 
head on  the  tip.  These  cases  are  u.sually  stuhhorn,  and  in  some 
instances  threaten  the  integrity  of  the  bony  .-^tructui-e  of  the 
auditory  canal. 

In  a  case  which  I  saw  recently,  not  only  a  polypus  sprang 
from  the  ulcer  in  the  auditory  canal,  but  the  drum-head  was 
ulcerated  through,  and  water  passed  info  the  pharynx  when 
syringed  into  the  external  ear. 

Tlie  |iatient,  a  hoy  eight  years  old,  was  <'arefidly  watched 
o\er  by  hi.s  nurse,  wlio  used  daily  the  .so-called  auriluve,  upon 
the  little  patient's  ears.  The  imiwcted  mass  of  ejiidcrmjs  and 
cerumen  at  last  excited  pain  in  the  ear,  and  upon  removal  of 
the  mass,  which  came  out  in  the  glove-finger  shape,  the  skin 
of  the  auditory  canal  was  found  to  have  assumed  almost  the 
appearance  of  a  mucous  membrane.  The  most  ulcerated  por- 
tion was  at  the  anterior  wall  near  the  drum-head,  and  the 
latter  was  jierforated  largely  at  the  postero-inferior  quadrant. 
The  discharge  was  rather  thick  and  dark-colored,  not  very 
copious,  somewliat  offensive,  l)ut  the  hearing  was  very  little 
altered  A  jjolypus  sprang  from  tlie  ulcerated  spot  on  the 
anterior  wall  of  the  canal  near  its  union  with  the  membrana 
tympani. 

Trealiiieiit. — The  treatment  of  simple  imfiaction  of  wax  in  the 
ear  consists  in  the  use  of  the  syringe,  as  explained  alreadv  (pp. 
170,  171). 

Cretaceous  Bodies  in  the  External  Auditory  Canal, — According 
to  Rau'  cretaceous  masses  in  the  auditory  canal  are  the  rarest 
kind  of  foreign  bodies  fouml  in  the  ear.  But  accounts  of  such 
bodies  being  scattered  throughout  the  works  of  other  writers, 
they  appear  not  to  have  been  very  uncommon.    Du  Vcrney  and 


'  Similar  conditions  »{  the  ear  tiave  hfcn  observed  l>y  Mr.  Uinton,  of  London. 
8«e  eupplcnient  to  T<i_vnl>ee  on  llio  Ear,  London,  ISttS.  p.  42'.i. 

»  Ohrenheilliiinde,  pp.  367,  3(iS.  The  auttitiritie*  ic'vcn  are,  Thoin  Bnrtholini, 
•ctA  medicn  i-t  philo»opli.  Hafnicnsia  :  ann.  IGTl  et  lli72.  4  T.  1.  p  82.  L  C.  F. 
0«rinanni.  de  niiraculi*  mortiioriiin  libri  tre*.  Dii'sd.  .:>t  Lip".,  ITOt),  4  Lib.  .'1,  Tit.  8, 
8«ct.  50,  p.  10!HI  Du  Vernev.  p  l.'H>,  C.  J.  .MvUcr  mi^cell.  nat.  cur..  Doc.  2, 
Ann.  «,  (>l>s.  2<12,  p.  .32i!.     (.'ollonib,  (Euvres  Med.  Chinirg.,  Paris.  171)0,  p.  804. 
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Le9clie\in'  appear  to  have  Inul  frequent  examples  of  tlieni  in 
their  experience,  and  in  Williams's  Treatise  on  the  Ear-  (Lon- 
don, 1840),  the  .statement  is  fnuiHl,  on  tlie  authoritv  of  Aiiten- 
reith,  of  Tiibingen,  that  "in  the  bodies  of  almost  ail  old  people 
there  is  found,  in  the  innermost  part  of  the  meatus  auditorius 
externus,  a  firmly  attached  lump  of  indurated  ear-wax,  which, 
in  old  age,  acquires  a  disposition  to  crystallize,  partly  in  an 
earthy  form,"  and  also  that  "Morgagni  has  found  the  cerumen 
of  the  hardness  of  stony  matter."  But  these  bodies  are  not 
frequently  met  in  the  present  day.  I  am  not  aware  of  any 
record  of  such  a  case  in  modern  literature,  nor  have  I  ever  met 
Buch  cases  in  the  many  hundreds  of  ears  of  old  people  I  have 
examined  in  various  iniirmaries.  But,  since  it  is  a  well-known 
fact  that  mineral  substances,  such  as  potash,  chalk,  and  soda, 
enter  into  the  composition  of  the  cerumen,  it  is  not  improbable 
that  now  and  then  stone-like  bodies  are  found  in  the  auditory 
canal,  which  owe  their  existence  to  the  mineral  elements  of  the 
cerumen. 

'IVatUnmt. — If  such  bodies  should  be  found  in  the  ear,  the 
treatment  of  them  may  be  effected  as  detailed  in  the  general 
summary  at  the  ond  of  this  chapter. 

Laminated  Epithelial  Flag  in  the  External  Auditory  Canal. — Tltis 
obstructive  disease  of  the  external  ear  was  first  described  by 
Wroden,^  of  St.  Petersburg,  and  named  by  him  keratosis  ob- 
lunins,  in  contradistinction  to  ceruminosis  obturans,  the  im- 
pacted plug  of  ear-wax,  with  which  it  has  often  been  confounded, 
tlKuigb  dittV-riiig  from  it  very  widely.  The  latter  disease,  as  its 
nnuic  implies,  consists  of  a  mass  of  inspissated  cerumen,  but  it 
is  easily  removed  by  proper  syringing,  and  the  ceruminous 
nature  of  the  mass  removed  from  the  ear  is  recognized,  among 
otli<*r  t'ciUures,  by  the  rapidity  with  which  it  rlissolves  in  water. 

Kcratdsis  obturans,  however,  recently  described  as  a  separate 
anti  special  disease  of  the  ear,  is  a  collection  of  epithelial  laminae, 
di<nve(|  from  the  cutis  of  the  external  auditory  canal,  of  gradual 
accrcti<ni,  causing  yreat  deafness,  and  very  obstinate  in  its  re- 
•intancc  to  removal.  Every  one  who  has  had  any  extended 
•'X|)<'rit!hce  in  removing  from  the  ear  impacted  endogenous 
nin«Mim,  uHually  of  cerumen,  must  have  noticed  that  now  and 
IIumi  11  peculiar  mass  is  encountered,  requiring  a  piecemeal  re- 
•nnvHJ  liy  pnlient,  and  careful  use  of  syringe  and  forceps,  and 
wlilcli,  uilcr  lying  a  long  time  in  water,  will  not  dissolve  as 
•  ••'dlnary  car-wax  does.  Wreden  having  investigated  auch 
•«oii|)t.i(",||a|  MuiKses,  and,  finding  that  their  composition  is  not 


'   tAiuh,,;  MHiiiiiilittii;,  I.  No.  1,  p.  2it,  1885. 
'  Ar.i|,i»o«  uf  Opii.  mid  Ut«l.,  1S7-1. 
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or  cpninien  but  of  the  horny  elements  of  the  cutis,  ho  has  pro- 
posed for  tlieni  the  nsune  of  keratosis  obturana.  Beneatli  those 
masses,  in  a  typical  case,  the  membranu  tymjrani  will  be  found 
normal  in  appearance  and  usually  unimpaired  in  function.  The 
beartno;,  as  a  rule,  is  good  after  the  removal  of  the  mass  of  epi- 
thelium. Xot  so,  however,  in  the  so-called  cholesteatomatous 
ma.S8es  found  in  the  canal  and  middle  ear. 

These  obstructive  bodies  are  not  cnnlined  to  any  age  or  sex. 
Upon  inspection  of  an  ear  containing  such  a  mass  as  has  been 
described,  a  thin  layer  of  ordinary  cerumen  may  be  seen  covering 
the  outer  surface  of  the  plug,  and  hence  the  impression  is  often 
gained  tiiat  tlie  case  is  one  of  ordinary  ccruminous  impaction. 
But  continued  syrmging,  by  its  barren  results,  soon  convinces 
the  operator  that  he  has  encountered  no  such  ordinary  ob- 
struction. 

The  first  case  of  this  disease  I  had  the  opportunity  of  ob- 
serving occurred  in  duly,  1874,  since  which  time  I  have  seen  a 
nundier  of  cases  in  private  as  well  as  in  the  infirmary.  The  patient 
was  a  banker,  sixty  years  old,  suft'ering  from  sudden  and  intense 
deafness  in  the  occluded  ear,  with  some  tinnitus  and  vertigo. 
The  auditory  canal  was  almost  entirely  blocked  up  by  the  dense, 
horny  mass,  with  the  outer  end  covered  by  cerumen.  The 
patient  stated  that  ten  yffirs  previous  he  had  been  liable  to 
attacks  of  jiain  in  the  auricle,  especially  about  the  lobe,  which 
were  followed  by  a  crop  of  vesicles  and  pustules,  probably  a 
form  of  lierpes  zoster.  Since  then  he  has  had  no  pain  in  or 
about  the  ear,  but  at  times  he  has  noticed,  without  any  ap- 

■  parent  previous  cause,  a  thin  and  somewhat  oftensive  discharge. 
At  tirst  sight  I  thought  the  case  one  of  impacted  cerumen, 
mingled  possibly  with  inspissated  mucus  and  pus,  but  the  utter 
failure  of  the  attempts  with  the  syringe  to  move  the  imptacted 
mass  at  the  first  sitting  convinced  me  that  the  case  was  one  of 
those  described  as  keratosis  obturans. 

Owing  to  the  fact  that  the  auditor}-  meatus  was  rendered 
abnormally  tortuous  by  two  large  exostoses  of  the  canal,  one 
above,  the  other  below,  it  required  patient  and  careful  picking 
and  syringing  for  half  an  hour  for  eight  days  before  all  of  the 
foreign  body  was  removed,  with,  at  la.'^t,  a  restitnliou  to  normal 
hearing.  From  statements  of  the  patient,  it  apjvearcd  probable 
that  similar  though  smaller  and  loss  annoying  plugs  bad  been 
removed  from  the  same  ear  before,  by  himself,  but  he  could  not 

■  give  any  idea  as  to  the  length  of  time  the  ]iresent  one  bad  been 
torming,  as  the  onset  of  deafness,  the  only  symptom  tirst  at- 
tracting his  attention  to  the  ear,  had  been  almost  instantaneous. 
This  patient  had  a  slight  return  of  the  disease,  one  year  after 
tlie  above  attack,  but  it  was  entirely  removed  by  soaking  the 
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mass  repeatedly  for  twenty-four  hours  with  a  solution  of  bicar- 
bonate of  soda,  gr.  xx,  in  glycerine  and  water,  a.i  f.588. 

Usually  in  these  cases  of  keratosis  in  the  external  ear,  part  of 
the  mass  comes  away  as  a  coherent  plug,  but  most  of  it  must  be 
broken  down  and  removed  in  small  pieces.  In  the  case  narrated, 
about  half  of  the  mass  was  removed  as  a  well-detined  {'lug. 

Wlien  the  horny  an<l  lainitiated  mass  is  first  washed  out  of 
the  ear,  it  is  perfectly  white,  and  resembles  a  set  of  layers  of 
wet  tissue-paper  slightly  separated  from  one  another  by  the 
buoyant  efi'eet  of  the  water.  When  pressed  upon,  it  lias  the 
tough,  leathery  feel  of  a  wad  of  wet  pajier,  which  peculiarity 
will  always  distinguish  it  from  the  ordinary  cerumen-plug  of 
soft  and  greasy  consistence. 

As  insolubility  of  such  a  mass  is  one  of  the  distinctive  features 
of  this  peculiar  aural  disease,  a  mass  may  remain  as  long  as 
five  months  in  glycerine  and  water  without  undergoing  change. 
I  exhibited  such  a  mass  at  the  Philadelphia  Pathological  Society, 
in  December,  1874.  This  spei'imeti.  for  several  months  longer, 
lay  in  the  same  preservative  fluid,  and  still  there  was  no  disso- 
lution of  the  mass.  Of  course,  Itad  the  mass  been  formed  of 
cerumiiHius  elements,  it  would  have  melted  down  almost  in- 
stantly, ami  (listrilmted  itself  throughout  the  fluid.  This  resist- 
ance to  solution  will  readily  account  for  the  difliculty  of  its 
removal  from  the  ear.  The  walls  of  the  canal,  from  which  a 
keratoid  mass  is  removed,  are  usuallv  ulcerated  at  some  point, 
sometimes  at  several  iilaces.  (ii'imiiiatinns  of  a  most  sensitive 
nature  may  be  tbund  near  such  s|)0ts. 

Eli<jlo()y. — No  cause  has  been  suggested  for  the  occurrence  ot 
this  disease  of  the  external  ear,  and,  although  among  the  laminae 
composing  those  masses  Wred<in  has  sometimes  found  vegetable 
8|iores,  he  is  not  inclined  to  ascribe  the  origin  of  the  mass  to  the 
irritative  [iresence  of  a  fuiigus  in  the  avjditory  canal. 

The  chronic  inflammation  and  desquamation  in  the  skin  ot 
the  auditory  canal  in  these  cases,  nuiy  have  been  set  up  and 
favored  by  the  undue  efibrts  at  cleansing  by  the  use  of  a  swab, 
which,  unfortunately,  some  individuals  expend  upon  themselves 
and  u]ion  those  under  their  care.  Excoriation  is  first  brought 
about,  and  then  a  slow  exudation  of  dermoid  cells  goes  on,  and 
these  desijuamatcd  elements  of  the  cells  are  packed  in  and 
mechanically  retained  in  the  canal.  As  the  mass  of  hard  epi- 
dermis increases  in  size,  it  presses  on  the  skin  of  the  canal,  and 
tends  to  increase  the  local  irritation.  .So  great  is  the  pressure 
and  so  sensitive  is  the  inflamed  skin,  in  many  cases  of  tliis  de- 
squamative affection  of  the  ear,  that  the  jiresence  of  these  lami- 
nate<l  plugs  is  often  attended  witli  great  and  constant  neuralgia 
in  the  auilitory  canal,  and  in  front  of  and  liehind  the  auricle, 
and  even  over  the  temide.     These  plugs  are  so  liard  that  they 
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retain  any  discharffe  which  may  cniaiiate  fVoni  the  inflamed 
siirfiK'e.  Ill  this  way  tliey  further  tend  to  keep  up  irritation  and 
pain,  and  to  complicate  the  disease. 

Det'ttiiciif. — In  eases  showing  a  deciiied  tendeney  to  recurrenee 
or  renewal  of  these  masses  in  the  ear,  care  in  preventing  an 
aceumulation  of  the  liorny  lamina",  by  close  watching  and 
speedy  removal  of  the  slightest  amount  of  scales,  \vill  greatly 
simplify  the  diseaso  and  the  treatment. 

The  solution  of  sodji  already  mentioned  (p.  280)  will  lie  the 
eimplest  and  the  best  loosener  of  the  plug  from  the  wall  of  the 
canal,  but  sooner  or  later  recourse  must  be  had  to  forceps  and 
l)lunt  probes.  Tliis  disease  seems  to  furnish  the  e.Nception  to 
the  rule  of  treatment,  never  to  use  anything  more  forcible  than 
the  stream  from  tlie  syringe  for  the  rennwal  of  foreign  bodies 
from  the  ear.  Of  course,  the  greatest  care  must  be  observed  in 
the  use  of  such  instruments,  and  no  one  but  the  most  experi- 
enced surgeon  is  justified  in  attempting  to  remove  such  a  mass 
by  instrumental  means. 

It  is  witli  great  caution  that  I  advise  their  use,  and  still  greater 
caution  that  I  use  them;  but  as  I  have  resorted  to  them,  and 
oidy  by  their  use  succeeded  in  removing  the  keratosis,  I  must, 
in  these  cases,  give  their  due  to  such  instruments.  With  perfect 
illumination  of  the  meatus,  proper  instruments  and  cautious 
movements,  added  to  a  thorough  knowledge  of  the  use  of  the 
imidemenls  and  the  part  to  be  operated  on,  success  must  attend 
their  employment. 

Fii;.  88. 


DUMCATK    FoROKra   fOR    RrMOTAL  Or    FORIIOR   BODIES   moM   THE    Kar. 


The  forceps,  represented  in  Fig,  83,  same  size  as  original, 
is  made  to  o|)en  and  close  very  gently,  and,  being  slender,  cannot 
take  a  very  iirm  liold  upon  the  impacted  mass  of  keratosis,  but 
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it  i»  rtrong  enonjrh  to  pick  off  and  lift  away  portions  of  the 
obstrnvtion.  The  loss  in  strength  caused  by  the  narrowness  of 
th»'  branches  of  the  instrument  is  fully  compensated  in  the 
jCTvater  illumination  gained  by  its  slender  shape,  and  it  is  also  a 
much  cater  instrument  than  the  stronger,  thicker,  and  stiffer 
ft>i  "v  made  tor  removing  foreign  bodies  from  the  ear. 

F'  objects  more  delicate  than  masses  of  keratosis 

i>l  he  gMMtest  value.     It  is  just  as  necessary  to 

bit'  'te  instmnieat  as  this  to  lift  things  from  the 

var,  ae>  it  »»  to  work  with  delicate  and  very  pliable  forceps  in 
UMUiipuhktiug  siuall  objei*ts  undergoing  preparation  for  micro- 
•iK^tic  use.  In  tact  most  aural  instruments  are  too  large. 
Ill'  ..a  of  the  canal  is  thus  too  often   sacrificed  to  the 

»li-  .nd  sire  of  the  instrument. 

I  tully  agree  with  thoee  who  earnestly  ileprecate  the  use  of 
any  olhcr  instrument  than  a  syringe,  for  the  removal  of  foreign 
boiiio*  from  the  ear.  The  forceps,  or  any  other  instrument  for 
rvmoving  objects  from  the  ear,  must  never  be  tried  until  all 
other  means  nave  proved  of  no  avail,  and  then  only  in  the  hands 
tU'  tho  nimst  cxperioneetl  and  under  the  most  perfect  illumination; 
for  M\\  manii'ulation  of  the  ear  resembling  a  blind  grappling 
artor  tne  toivurn  binly  will  mo«t  sorely  prove  disastrous.  Un- 
ftirtuualcly,  tiie  pn^j>er  occasion  for  the  use  of  the  forceps  is 
aluu>«t  invariably  in  an  emergency,  and  is  performed  by  the 
uiont  ino\|  1  hanils.     An  examination  into  the  facts  of 

tht'  iMme,  II'  .  where  they  must  tinallv  be  used,  will  usually 

IWvhI  th«t  originally  they  were  not  neei^ed,  and  the  simplest 
•^i'li>K[i*'K  *''  '^'^'  ^^utset  would  have  rendered  the  use  of  any 
(ithor  iimtrument  uumvessanr. 

'I'l»»'  only  juftitiable  use  oi  forceps  at  the  outset  may  be  in  a 
m\»\'  ot  kernt\v<is  obturans.  but  even  in  such  cases  all  instrn- 
Uit'tilx  H>»i»t  be  u*od  with  the  greatest  caution  in  conjunction 
with  io|te«led  and  thorv»ugh  syringing.  The  accidents  happcn- 
|U||  to  Ihv  war  Ihnu  the  igitorant  use  of  instruments  for  the 
roiiiDVid  of  Ibivign  Uxlies,  have  been  very  numerous  and  are  in- 
(*I'(ihiiImx  in  nunuH>r  all  the  time. 

l*bon'h9R  of  Utf  Sxtamal  Auditory  CanaL — This  cutaneous 
i||HMt«it«>  U  ■oMtotimeo  found  in  the  auditory  canal.  It  usually 
ulhti'tM  lioth  «»Hr«  at  the  same  time,  and  women  are  more  apt  to 
liM  (hi*  ■iih)«*ctii  of  tho  disetwie  than  men.  The  patients  complain 
lit'  tiiu  Ium;  U>Ii  ottnio  (i4tin  or  itching  in  the  ear  or  ears,  which  has 
ImiI  Uii'iti  lo  iitake  various  applications  to  the  affected  parts,  and 
|ii  ttintili'h  the  c«i>*  with  diflon»nt  implements,  most  usually  a  pin. 
Thin  limy  lend  lo  intlnmnmtion  and  still  greater  pain.  They 
UMiiiM'iillv  Hud.  mH>m>r  or  later,  tliat  their  ears  are  full  of  in- 
HlilDmiltiil  iimll(ti\  in  orust-liko  pi««e$.  which  they  consider  dead 
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Biciii.  In  consequeiu'c  of  tlii;*  iiceutimlatinn  there  arc  more  or 
less  lianluess  of  heariiii!:  ii'i'l  tinnitus  mirinm.  It  is  for  these 
last-iiarned  symptoms  tliat  they  seek  relief.  Upon  inspectiou 
the  surgeon  tinds  the  auditory  caniil  tilled  with  grayish-white, 
thick  scutes,  more  or  less  united  into  a  pellicle,  clinging  to  the 
wall  of  the  caiial  and  extending  over  the  memhrann  tynipani. 
The  calibre  of  the  canal  may  not  he  entirely  filled  with  this 
mass,  but  the  drum-head  is  covcri'd  by  it.  This  (distructive 
matter  can  generally  be  removed  by  forceps,  and,  owing  to  its 
tough  coherence,  it  may  be  got  from  the  ear  in  a  rough  cast 
of  the  canal  and  the  drum-mcmhrane.  The  hollow  of  this 
cast  is  dry,  but  the  surface,  which  has  been  lying  against  the 
cutaneous  lining  of  the  osseou.'?  part  of  the  canal,  will  be 
hiunid.  This  humidity  is  not  due  to  pus,  l)ut  rather  to  a  semi- 
fluid sebum.  The  wall  of  the  canal  against  which  this  sebor- 
rbceic  mass  has  been  lying  is  found  to  lie  red,  tumid,  and  sen- 
sitive to  the  touch,  and  sometimes  granulatiotis.  or  even 
polypoid  exuberances  of  the  latter,  are  jiresent.  This  disease  is 
very  frequently  mistaken  for  eczema,  but  eczema  rarely  attacks 
the  canal.  If  it  is  found  in  the  canal,  it  will  be  seen  that  the 
auricle  is  also  eczematous.  In  the  disease  under  consideration, 
however,  the  auricle  is  entirely  unaffected.  These  seborrhceic 
masses  form  very  rapidly,  often  in  the  space  of  a  week,  after 
the  disease  is  fully  developed. 

Treattiimt. — The  seborrhonc  masses  must  be  carefully  removed 
and  the  tumid  and  diseased  surface  of  the  skin  of  the  canal 
treated.  At  the  same  time  the  general  health,  which  is  often 
found  depraved,  must  be  invigorated.  The  administration  of 
Fowler's  scvlution  will  greatly  facilitate  the  cure  of  the  skiu 
disease  in  the  ear.  The  local  treatment  should  consist  in  the 
application  to  the  diseased  skin  of  an  ointment  containing  the 
amnioniated  mercury  gr.  x  to  vaseline  ,^j.  or  hydrarg.  ox.  rubri 
gr.  X.  to  vaseline  .^j.  This  may  be  put  into  the  ear  by  means 
of  a  hair-pencil  by  the  patient,  or  by  a  cotton-dossil  on  the 
cotton-holder,  if  afiplied  by  the  surgeon.  Insufflations  of  boric 
acid  will  be  of  use  in  this  disease,  ajiplied  by  the  surgeon  from 
time  to  time,  after  the  iiistiissated  crusts  have  been  removed, 
and  the  diseased  surfai-e  fully  exposed.  This  treatment  must 
be  kept  up  for  several  months  in  some  cases,  before  the  cure  is 
■  effected.     The  prognosis  is  always  favorable. 

FrnritQB  Auris, — Itching  in  the  auditory  meatus  nniy  be  due  to 
the  retention  of  scales  of  Itard  cerumen,  but  that  form  is  not 
considered  here.  A  distinct  disease,  a  true  pruritus,  is  here 
alluded  to.  This  is  purely  a  nervous  affection  in  the  skin  of 
the  meatus.  I  have  met  it  most  freiiuentlj'  in  women  at  the 
[menopause,  or  in  those  affected  with  asthma.     An  attack  of  the 
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AV^l.v  u  liltle  of  eitiier  to  the  affected  ear  with  bair-penci). 

Ingrowing  Hair*  from  the  Tragu*.  retting   on  the  Hembraaa 

Tyjupani— SotiKtirnci*,  though  rarelv,  the  growth  of  hair  on  the 
UupuH  limy  ))•■  H(i  coijiouH  an  to  block  up  the  external  meatus  or 
ti'^t  iiilo  Ihc  cittiiil  und  reel  upon  the  drum-head.     Such  cases 
tiivo  liui-n  ohncrvfil  and  rt-porlfd  V>y  Dr.  Weir,'  of  New  York. 

In  isoino  inutancci*  the  entire  Huricie,  especijilly  at  the  helix 
uuii  trii^UH,  may  be  the  Hcat  of  excessive  and  almost  ludicrous 
puboBifiwL'.  In  Kuch  ciiMC's  of  excessive  amounts  of  hair  near 
Uu'  iiiiilitorv  I'luiul,  loom-  jiiiirw  may  get  into  the  auditory  passage, 
oc  iiuiHHfM  of  tlieni  liliK'k  it  up  so  as  to  induce  hardness  of  hearing. 
The  Myni[itotri  iif  single  hairs  on  the  drum-head  will  be  a 
•tirupiiig  moiiihI  heanl  oniy  hy  tlie  patient,  whenever  the  jaws 
ttfo  tnoved.  I(  eeruiiien  uiil  in  the  matting  of  tbe  hair  about 
tlui  extornal  meiiliiH,  eoiiKitlenible  deafness  raa\'  be  the  result. 

'Driittni'iil. — Kjiilatioti  may  be  ai>|iiied  to  the  hairs  on  the 
tragus  as  a  [ifi'M'iitive  iiu'ans.  If  the  bail's  iiavo  led  to  obstruc- 
timi  ill  the  ciuinl,  tlie  I'lireign  mass  must  iie  removed  on  general 
pi'ineiples.  Snliiary  hairs  lestiiig  upon  the  membrana  tympani 
may  be  Itfled  away  by  (he  delicate  forceps  {Fig.  83)  under  illumi- 
mituiM  from  (lie  jari-bead-iiiirror  (p.  161). 

FOKKIUN    noniES   FROM   WITHOUT, 


Inaiiimato  ObjMti. — From  tinie  imniernorial  children  have  pre- 

temlid  III  plai'e  Viiiiotis  kinds  of  seeds,  beads,  etc.,  in  one  ear 
and  bring  tbem  out  ii(  tbe  dlber,  for  the  amusement  of  them- 
nelven  iir  tln'ir  younger  ami  more  ignorant  companions.     The 


'  Now  Y..rU  M«l.  Uw-jnl,  Dw.  22,  1883. 

•  TnaiMii'lViii*  Aiiiorli'itn  ( )tc>logii.'«l  Six:iety,  1870,  p.  80. 
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Tatter  arc  often  victimized  liy  lUteiiijitiiifj  to  imitate  tlie  dfods 
of  the  elder  ehiliJreii,  and  succeed  only  as  tar  a.s  itirterttn^  tlie 
foreign  Ijody.  Some  time  ago,  I  removed  a  hotiey-locust  bean 
from  tlie  ear  of  a  negro-boy.  thirteen  j'eurs  old.  There  is  every 
reason  to  believe  the  lii-an  had  been  introduced  two  years  before. 
The  bean  was  in  a  perfect  state  of  [(reservation,  and  had  given 
no  trouble  to  the  boy,  wlio  said  lie  had  been  indueed  to  "fiut  it 
in  his  eai',  because  he  had  seen  the  l)ig  boys  do  the  same  thing, 
pretending  to  remove  it  again  through  the  nose."  He  had 
tried  the  experiment  and  failed,  but,  as  the  inserted  bean  never 
gave  him  any  paiti,  he  had  never  told  any  one  of  it, "  for  fear  of 
parental  juniishment.''  While  examining  the  ear  for  purposes 
of  comparison  with  another,  I  discovered  tlie  bean,  whereupon 
the  boy  told  the  above  tale.  The  bean  was  finally  lifted  out  by 
forceps  with  the  greatest  ease. 

Children  are  verj-  fond  of  stroking  their  faces  and  various 
parts  of  their  body  with  beads  or  any  similar  object  with  a 
polished  surface.  It  is  while  thus  amusing  themselves,  by 
stroking  their  ears,  that  Iteads,  etc.,  often  slip  into  the  auditory 
canal.  The  variety  of  such  bodies  found  in  the  ear  is  endless, 
being  wads  of  paper,  all  kinds  of  seeds,  and  small  beans,  beads, 

■  round  tips  of  pencils  and  penholders,  pieces  of  8late-j)e!icils, 
Bn<l  little  stones,  buttons,  etc.  Usually  the  foreign  body  is  placed 
in  the  ear  by  the  victim;  sometimes  it  is  pushed  in  there  slyly 
by  his  playmates.  Sosietimes  during  quarrels  various  long  ob- 
jects, such  as  straws,  pencils,  penholders,  liodkins,  etc.,  are 
thrust  into  the  ear  nuiliciously,  lioth  among  children  and  arlults. 

»I  remember  a  case  in  which  a  woman  having  a  grudge  against 
a  man,  waited  for  a  cliance  to  box  his  ear,  during  the  time  he 
scratched  his  ear  with  a  penholder,  such  being  liis  custom. 
The  opportunity  offered  itself,  the  man  received  his  box  on  the 
ear,  and  the  pen-liolder,  being  pushed  suddenly  into  the  canal, 
penetrated  the  drum-head. 

■  While  this  could  hardly  be  called  a  foreign  body  which  re- 
^mained  in  the  ear  any  length  of  time,  it  serves  to  show  how  the 

ear  may  he  injured  by  pusliing  a  foreign  body  into  it,  or  by  un- 
skilful endeavors  at  its  removal,  which  may  force  it  further 
inward.  Foreign  liodies  often  remain  some  time  in  the  ear  of 
little  chihb'cn  without  doing  harm.  If  a  foreign  body  is  found 
by  chance  in  the  oar  of  an  adult,  it  will  often  be  found  upon 
inouiry  to  have  been  put  there  during  childhood. 

§1  have  in  my  cabinet  a  specimen  illustrative  of  such  a  case. 
It  is  a  blue  bead  seven  mm.  in  diameter,  four  mm.  in  thickness, 
and  perforated  at  its  centre,  removed  with  a  mass  of  inspissated 
cerumen  from  the  right  meatus  auditorius  externus  of  a  woman 
Bixty-eight  years  old.  The  patient  was  entirely  unaware  of  its 
Iproscnce  in  her  ear,  and.  of  course,  could  give  no  account  of  its 
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mode  of  iiettinjr  there.  It  was  in  all  probability  placed  the 
in  her  childhood  and  forgotten,  as  it  produced  neither  pain  nor 
deafness.  J^ater,  however,  the  accumulation  of  cerumen  became 
so  great  as  to  cause  deafness,  and  the  removal  of  the  obstructive 
mass  to  relieve  the  deafness  led  to  the  discovery  of  the  blue 
bead. 

Upon  closer  inspection  of  the  bead  by  the  patient,  she  stated 
that  she  could  recall  having  played  witfi  just  such  beads  when 


rtgijl 
old, 


she  was  about  eight  years  old,  and  this  being  the  case,  it  is  fair 
to  presume  that  the  bead  hud  quietly  rested  in  her  ear  for  sixty 
years,  one  of  the  longest  periods  of  retention  of  a  foreign  body 
m  the  ear  on  record. 

Dr.  Ludwig  Mayer,'  in  an  article  on  foreign  liodies  in  the  ear, 
mentions  four  cases  in  which  tlie  foreign  substances  were  in  for 
four  years,  two  for  twenty  years,  one  for  forty-five,  and  one  for 
over  sixty. 

Deleau  states  that  he  once  removed  a  small  snail-shell  from 
the  auditory  canal  of  a  woman,  who  knew  nothing  of  its  pres- 
ence in  her  ear.^ 

The  same  author  relates  having  removed  from  the  ear  of  a 
buy  five  years  old  another  shell,  after  it  had  caused  pain  and 
distress  by  its  presence  in  the  ear  for  a  year. 

MarchaP  extracted  a  coral  bead,  with  a  ragged  surface,  from 
the  ear  of  a  military  officer  Hfty  years  old,  in  wiose  ear  the  bead 
was  placed  when  the  patient  was  iifteen  years  old. 

Some  time  since  I  removed,  by  a  few  gentle  streams  from  the 
syringe,  a  small  pearl  shirt-button  from  the  ear  of  a  little  girl 
six  years  old,  after  I  had  given  her  ether.  Before  she  came  to 
me  her  ear  had  been  ver}'  roughly  handled  by  picks  and  probes, 
but  not  om-e  syringed.  As  she  had  become  very  nervous  about-j 
the  [lainfui  treatment  of  the  ear,  I  gave  her  ether,  and  the  easaf 
with  which  I  syringed  out  the  button  only  served  as  another 
prnuf  of  tlie  folly  of  instrumental  jiicking, -probing,  pulling,  etc., 
to  remove  a  foreign  body  from  the  ear.  The  ear  had  commenced 
to  discharge  when  I  iirst  saw  her,  and  the  canal  was  greatly 
swollen,  yet  the  syringing  brought  awav  the  offending  body. 
But  we  liardly  dare  call  such  a  bo(ly  ofleuding;  that  term  should 
he  applied  to  the  heroic  treatment  with  curettes,  etc.,  to  which 
the  unfortunate  little  victim  had  been  subjected. 

All  kinds  of  corrosive  and  scalding  fluids,  melted  metals,  etc., 
are  not  only  exceedingly  painful  but  threaten  the  life  of  the 
sufferer  if  poured  into  the  ear.     Morrison*  records  a  case  of 

'  itonataselir.  f.  Ohrenheilkiiiido,  Jahr.  IV.  No.  1. 

'  Gazette  il(;Uicjile  de  Paris,  tome  ii.,  1834,  No.  11,  pp.  161-163. 

•  Revue  M&d.  Fitinvaise  et  Etrangorc,  Jan.  1844. 

*  Wilde,  pafje  878. 
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death  following  the  instillation  of  nitric  acid  into  the  ear.  Rau' 
states  that  nieltcil  lead  jioureil  into  the  ear  of  a  drunken  man 
produced  deafness  with  [uirutent  discharge  and  jmralysis  of  the 
corresponding  half  of  the  face,  and  became  so  firndy  imbedded 
in  the  ear  that  as  late  as  seventeen  months  after  this  aecident 
the  metal  could  not  be  removed.  A  case  similar  to  that  reported 
by  Kau  recently  occurred  in  St.  Mary's  llospitai,  rhiladelpliia, 
during  the  hcrvice  of  Dr.  Schell. 

Within  a  short  time  I  have  seen  the  evil  efFeete  of  scalding 
fluids  upon  the  ear.  The  case  was  tliat  of  an  Irish  girl,  20yeui"8 
old,  who  had  been  induced  to  j>onr  hoiUucj  oil  into  her  ear  for 
some  slight  troulde  in  it.  The  agony  which  ensued  wan  intense, 
and,  although  liie  acute  symptoni.s  haii  ceased  entirely  when  I 
saw  her,  the  drum-head  was  white  and  thick,  like  a  i)iecc  of 
heavy  paper,  and  the  hearing  was  destroyed. 

It  would  seem  almost  superfluous  to  Tiiention  such  folly,  but 
the  general  ignorance  respecting  the  delicacy  of  the  ear  demands 
such  recitals  iis  warnings. 

A  curious  and  self-inflicted  irritation  from  a  foreign  body  in 
the  ear  occurred  in  the  case  of  a  young  printer,  Anally  applying 
for  relief  at  the  author's  clinic  in  the  I'hiladelphia  Dispensary 
in  187'2.  The  young  man  stated  that,  two  weeks  previous  to 
his  call  at  the  dispensary,  he  had  placed  the  core  of  a  roasted 
onion  in  his  ear,  for  a  slight  earache.  The  pain  soon  ceased 
and  tlie  onion  core  was  forgotten  or  "supposed  to  be  absorbed" 
by  the  patient,  until  the  secondary  irritation,  discharge,  and 
haniness  of  hearing  caused  by  its  presence  in  the  auditory  canal, 
drew  the  patient's  attention  a  second  time  to  his  ear.  Without 
1  any  further  attempt  at  self-medication,  he  applied  at  the  dispen- 
sary for  relief,  and,  upon  examination,  I  found  the  auditory 
canal  entirely  lilockcd  up  by  the  swollen  atid  rotten  remains 
of  the  onion  c<»re.  The  walls  of  the  canal  \^■ere  irritated  and 
excoriated,  and  a  horribly  stiidiing  discharge  poured  from  tiie 
ear,  while  the  mechanical  deafness  was  great.  One  good 
Bvringeful  of  warm  water  removed  the  offending  mass,  restored 
the  hearing,  and  revealeii  the  fact  that  the  drum-head,  though 
deeply  macerated,  was  still  intact.  With  the  use  of  an  astrfn- 
gent  wash  for  a  few  days  the  ear  was  entirely  healed. 

Sometimes  the  foreign  matter  is  entirely  harmless  of  itself, 
and  might  remain  in  the  ear  indefinitely,  without  exerting  an 
injurious  effect.  The  efforts  at  its  removal,  made  by  the  igno- 
rant, are  the  true  cause  of  injury  to  the  ear.  This  is  illustrated 
in  the  following  ca^e: 

On  the  30th  of  April,  1872,  Mr.  E.  S.,  a  machinist,  39  years 
Id,  consulted  me  for  imiti  and  deafness  in  the  left  ear.     He 


■  Ohrenhcilkunde,  |  31'J,  find  Med.  Chirurg.  Zcitung,  1862,  No.  89. 
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stated  that  three  da 
luul  splajihe  ' 


rossing  a  street,  a  horse 
hat  time  was  perfectly 


previous,  while 
mud  iti  his  car,  which  at  , 

Bound.  Tpon  returning  to  the  shop  where  he  was  eraployed, 
his  ear  was  examined  by  some  of  his  comrades,  who  sai<l  they 
saw  "something  in  the  ear,"  and  proceeded  to  extract  the 
foreign  matter  with  chips  and  mechanic's  small  tools.  This,  of 
course,  caused  the  patient  great  suflering,  for  he  said  '^'■seceral 
little  white  pehhles  were  taken  out"  (probably-  ossicles,  as  there 
was  no  trace  of  tliem  in  the  ear  when  I  examined  hini),  and 
great  deafness  ensued  in  the  thus  roughly  handled  organ.  The 
pain  increased,  and  a  large,  red,  hard  tumefaction  appeared 
under  the  left  auricle  and  extended  to  the  angle  of  the  inferior 
maxilla.  The  patient,  naturally  a  very  strong  and  powerfiilly 
biailt  man,  was  very  pale,  anxious,  ami  bathed  in  cold  sweat 
when  I  made  the  first  examination.  There  was  no  discharge 
from  the  ear  at  the  time  he  presented  himself  to  me.  M}-  large 
testing-watch,  audible  at  least  tbrty  feet,  was  heard  by  this  man 
only  about  two  and  a  half  inches.  He  heard  my  voice  only 
when  I  spoke  very  close  to  his  ear,  and  this,  probably,  only  by 
bone-conductiiin.  The  tuning-fork,  vibrating  on  the  vertex,  was 
heard  by  the  patient  very  distinctly  in  the  atteoted  ear.  Upon 
inspection  I  tbund  the  meatus  in  this  case  uninjured.  A  small 
piece  of  black  street-mud  was  adherent  to  the  anterf>-superior 
quadrant  of  the  periphery  of  the  membraiia  tymjiani.  The 
membrana  tympani  was  found  to  have  been  entirely  destroyed, 
excepting  a  very  narrow  peripheral  liand,  and  there  was  not  a 
trace  of  an  ossicle  visible,  all  of  these  imjiortant  structures 
having,  without  doubt,  been  torn  out  by  the  ignorant  endeavors 
of  the  man's  friends  to  remove  the  nmd  which  liad  been  splashed 
into  the  ear.  The  inner  wall  of  the  tympanic  cavity  wjis  fully 
exposed  to  view,  revealing  healthy,  pale,  shining  raucous  mem- 
brane, slightly  abraded  on  the  promoutorj'.  V>y  the  Valsalvan 
method  ol  intlalion,  air  passed  through  the  perforation  with  the 
characteristic  whistle. 

Twenty  days  later  I  saw  the  patient  again  at  the  dispensary. 
He  liad  been  hard  at  work  ever  since  the  injury,  not  excepting 
Sundays.  He  had  entirely  neglected  to  follow  any  of  the  simple 
directions  1  had  given  him,  viz.,  to  api)ly  three  large  leeches  to 
the  swollen  glands  near  the  auricle,  and  to  remain  quiet.  The 
pain  and  tumefaction  had  disappeared,  however,  and  the  patient 
was  ruddy  and  cheerful  once  more.  No  air  passed  througli  tlie 
perforated  drum-head  at  this  visit,  and  the  hearing  distsmce  re- 
mained permanently  unaltered.  Upon  inspection  1  found  the 
eilges  of  the  ]verforuted  membrane  adherent  to  the  promontory 
and  inner  wall  of  the  tympanum,  the  former  appearing  to  pro- 
ject iuto  the  meatus  in  conse<pience  of  the  excessive  retraction 
of  the  sDiall  remnant  of  the  membrana  tympani  around  it. 
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It  is  interestiiiK  to  notice  the  sudden  anil  great  loss  of  hearing 
'  in  this  caee,  as  showing  the  com pu rati ve!y  greater  iniportatice 
of  the  destroyed  ossicles  than  of  the  iierforation  and  destruction 
of  the  drum-head.  A  simple  accidental  perforation  of  the  nieni- 
brana  tympani  or  drum-head,  rarely,  if  ever,  causes  such  a 
degree  of  deafness  as  was  foun<l  in  this  case,  in  which  the  evul- 
sion of  tlie  ossicles  must  be  regarded  as  the  real  cause  of  the 
great  deafness. 

The  impaction  and  lon^  retention  of  foreign  bodies  in  the 
ears  of  children  may  lead  to  deaf-dimibness,  which  may  be 
cured  by  removal  of  the  obstructions  iu  the  external  auditory 
canals,  as  was  shown  in  a  case  observed  by  Dr.  8ara  E.  Brown,' 
of  Boston.  In  this  case,  twenty-eight  small  gravel-stones  which 
ha<l  lain  in  the  external  auditory  canals  for  seven  years  were 
removed,  and  recovery  of  the  hearing  ensued.  This  child,  a 
lad  of  sixteen  years,  was  an  inmate  of  a  school  for  feeble-minded 
children,  where  he  had  been  placed  in  consequence  of  hia 
retarded  mental  development,  following  his  deafness.  After  the 
pebbles  were  removeii,  the  lad  became  more  intelligent  in  ex- 
pression, and  he  regained  the  use  of  his  speech,  which  he  had 
begun  to  lose  at  tne  age  of  nine  years,  when  he  placed  the 
gravel-stones  in  his  ears. 

I      Animate  Objects  in  the  Ear, — Usually,  insects  which  are  found 

in  the  ear  have  crawled  or  flown  in  during  the  sleeping  hours 

^  of  the  patient.     <  )f  course,  this  is  most  likel}'  to  happen  to  those 

H  who  sleep  upon  Hoors  or  on  the  ground.     Bakers,  who,  working 

,       at    night  and    becoming  very  tn*ecl,  lie  down   on  the  tloor  of 

the  bakery,  always  infested  with  roaches,  are  very  apt  to  be 

awakened  by  the  presence  of  a  roach  in  the  ear.     The  peculiar 

elongated  shape  of  tliis  insect  permits  it  to  wedge  itself  in  the 

auditory  cunal,  which   holds  it  tightly  enough   to  prevent  its 

■  escape  but  not  to  kill  it.  It,  therefore,  is  apt  to  make  most 
violent  endeavors  with  its  front  feet  to  escape,  and  in  so  doing 
it  scratches  and  scrapes  upon  the  deeper  parts  of  the  auditory 
canal  and  drum-head.  Such  movements  are  productive  of  great 
annoyance  and  pain  to  the  patient,  and  if  the  animal  is  not 
removed,  severe  inflammation  will  be  set  up.  Fleas  often  Hud 
their  way  into  the  ear,  and  by  their  powerful  leaps  against  the 
B  drum-head,  which  produce  a  noise  said  by  the  patients  to  re- 
H  aenible  thunder,  cause  intense  discomfort  to  the  sufferer. 

I  examined,  in  the  early  part  of  the  summer  of  1875,  an 
intelligent  man's  ear,  and  found  large  cicatrices  in  the  mera- 
braria  tynqiani,  with  greatly  diminished  hearing.  The  patient 
stated  that  in  his  boyhood,  while  playing  iu  the  fields,  the  so- 

'  Aiuhivos  of  Oph.  nnd  Otol.,  vol.  iii.  pp.  88-iK),  1874. 
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calleil  devil's  (lurning-iieedle  or  dragon-fly  had  thrust  itself,  or 
its  long  peiiL'il-like  liody,  apparently  accidentally,  into  his  ear. 
Instantly,  gn-at  inflainmatiuii  and  pain  were  set  up  in  the  organ, 
and  the  heariug-puwer  \vi\s  ultimately  nearly  lost. 

il.  Guerin  reported  to  the  Societe  de  Chirurgie  the  case  of  a 
soldier,  who  had  returned  from  Mexico,  suffering  from  facial 
neuralgia  and  otlier  affections,  which  were  relieved  upon  the 
escape  of  an  Ixodes  hominis  from  the  sufl'erer's  ear.' 

The  so-called  rose-bug  may  get  into  the  ears  of  gardeners  or 
others  working  among  rose-bushes.  I  removed  one  such  insect 
from  the  ear  of  a  la<Iy  80  years  old,  where  it  had  flown  while 
she  was  picking  some  rosea. 

I  syringed,  not  long  since,  from  the  ear  of  a  little  boy  two 
years  old,  a  dead  fly,  which  was  totally  enveloj)ed  in  a  kind  of 
epithelial  cyst  The  mother  of  the  little  patient  informed  me 
that  a  year  previous,  in  the  summer-time,  the  child  had  been 
attacked  suddenly  witli  pain,  as  she  supposed,  in  the  ear,  and 
that  his  sufferings  were  so  intense  as  to  jiroduce  convulsions. 
The  meatus  was  entirely  occluded  by  the  encysted  fly:  but 
upon  removal  of  the  foreign  mass,  the  memltrana  tyinpani  was 
revealed  as  perfect,  and  the  hearing  liecame  normal. 

Dead  flies  are  sometimes  syringed  from  the  ears  of  cliildren 
afflicted  with  otorrlia-a,  to  which  they  are  attracted  by  the  odor 
of  the  discharge,  but  in  most  instances  produce  no  pain  or  sub- 
sequent trouble  by  their  presence  in  the  ear. 

In  some  instances,  however,  maggots  gi-ow  in  the  ear  after  it 
has  lieen  invaded  by  flies.  Heine*  and  Blake*  have  published 
accounts  of  tiie  growth  of  maggots  in  the  ear,  and  the  latter 
authority  has  described  minutely  the  apparatus  by  which  these 
creatures  maintain  a  hold  in,  and  wound  the  canal  and  drum- 
head. The  former  writer  describes  a  case  of  a  little  girl  two 
years  old,  the  snlijoct  of  a  chronic  otorrhiea,  who  liad  gone  to 
sleep  in  the  lnvf  sunlight  with  the  diseased  and  offensive  ear 
exposed  to  the  incursion  of  the  flies,  and  in  consequence  thereof 
maggots  had  sprung  up  in  the  ear.  In  the  course  of  a  few  days, 
fat,  white  maggots,  with  Ijeads  spotted  black,  were  seen  in  the 
fundus  of  tiie  auditory  canal.  Oil  was  poured  into  the  ear, 
and  as  each  maggot  came  to  the  surface  (jf  tlie  oily  bath,  it 
was  seized  with  forceps,  and  thus  all  trouble  was  removed  from 
the  ear. 

Heine  states  that  he  has  never  failed  to  remove  maggots  and 
all  living  creatures  from  the  ear,  by  means  of  oil  in  a  very  few 
minutes.  But  the  majority  of  surgeons  have  not  been  so 
fortunate  in  the  removal  of  maggots  by  this  means. 

'  Hintoii,  op.  oil.,  p.  TS.  '  Linoke'e  Sainiiilung,  ii.  p.  J8L 
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The  pain  excited  by  the  presence  of  maggots  in  the  ear  is 
intense,  aiul  lirives  tlie  sufferer  to  frenzy  and  even  into  con- 
vulsions. They  are  usually  found  in  ears  previously  atiected 
with  a  more  or  less  oft'ensive  otorrhcea,  though  in  a  case  related 
by  Dr.  Kuntzmann,'  the  ear  attacked  by  the  larvse  was  entirely 
hoalthy  before  invaded  by  the  ily  which  depo.sited  the  noxious 
egg.  The  juiin  attending  tlie  presence  of  maggots  in  the  ear 
is  easily  explained  liy  the  investigations  of  Kuntzmann  and 
Blake.^ 

The  latter  authority  placed  the  larva?  in  a  glass  vessel  con- 
taining a  piece  of  raw  meat  soaked  in  warm  water,  and  then 
observed  the  movements  and  actions  of  the  larva;  under  the 
microscope,  lie  fountl  that  tlte  apparatus  by  which  the  maggot 
makes  and  retains  his  hold  is  composed  of  a  delicate  horny 
framework,  armed  with  two  hooks,  of  a  stout  horny  nature, 

•  articulating  with  the  aforesaid  framework.  By  a  repeated  ex- 
tension and  retraction  of  the  hooks,  the  animal  pierces  and  tears 
the  softest  and  deepest  tissues  it  can  lay  hold  upon.  Hence  it  is 
found  always  in  the  fundus  of  the  auditory  canal  and  sometimes 
in  the  tymfianic  cavity. 

T'lralnient. — F'roni  the  investigatitvns  of  Blake  and  others  it 
appears,  that,  since  maggots  retain  such  firm  hold  upon  the 
structures  of  the  ear,  after  they  once  get  in  there,  syringing 
and  instillations  of  fluids  which  would  not  injure  the  ear  are 
insuflicient  to  kill  and  dislodge  such  creatures.  Blake,  Gruber, 
and  others  are  of  the  opinion  that  nothing  short  of  actually 
seizing  the  maggots  with  suitable  forcei>s,  and  pulling  them 

■  out,  wdl  satisfactorily  remove  them  from  the  ear. 
Sometimes  maggots  do  not  ajtpcar  willing  to  seize  flesh  when 
placed  in  their  way,  hut  burrow  inmiediately  in  the  earth,  as 
stated  in  Kuntznmnn's  ease,  an<l  I  liave  observed  that  a  mass  of 

Imagfjots  which  were  just  extruded  fnnn  a  ily  showed  no  tendency 
to  seize  some  meat  which  wjus  given  them,  but,  on  the  contrary, 
burrowed  between  it  and  the  sides  of  a  glass  vessel  containing 
it  and  them. 
As  maggots  are  extremely  hard  to  kill  by  any  fluid  not  in- 
jurious to  the  ear,  I  obtained  .some  for  experiment,  from  a  fly, 
thy  causing  her  to  extrude  her  brood  of  fifty  or  sixty  living 
creatures  about  two  mm.  long.  These  I  placed  in  a  glass  vessel 
witli  the  dead  fly  and  nothing  more,  and  after  twenty-four  hours 
found  them  still  alive.  I  then  placed  a  little  piece  of  cold  roast- 
beef,  sotlened  iu  water,  into  the  glass  for  the  maggots  to  live 
upon. 

~  '     •  hours  later  I  found  them  active  i 


kenty- 


grof 


I  Hurplniid'i    .TotiniBl    dvr    pniktUchen    Mediuin,    August,    1824,   S.    lOS-11. 
I  Lincke's  Sntnmlung  ii.  p.  178. 
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be  five  mm.  long,  and  tlicir  alimentary  canals  stained  b_v  the 
brown  juice  of  the  roast  meat.  In  order  to  try  the  eiiects  of 
some  easily  obtained  fluids,  innocuous  to  the  ear,  uf>on  the 
maggots,  I  placed  a  maggot.  No.  1,  in  a  few  drops  of  refined 
kerosene  oil.  It  crawled  repeatedly  from  the  oil  and  continued 
to  live,  though  constantly  thrust  back  and  kept  submerged  in 
the  oil.     This  maggot  was  linall}-  killed  in  another  way. 

Maggot  No.  2  1  placed  in  a  saturated  solution  of  salicylic  acid 
(bleached,  prepareu  by  Hance  Bros.  &  White,  of  Phiiailelphia). 
This  one  died  in  half  an  hour. 

No.  3 1  placed  in  alcohol,  and  it  died  in  from  five  to  ten  minutes. 

No.  4  I  placed  in  ether  fortior  (Squibb),  and  killed  it  by  this 
means  in  two  minutes. 

No8.  5,  H,  and  7  I  placed  in  chloroform,  and  they  were  in- 
stantly killed. 

Dr.  Roosa  has  found  chloroform  vapor,  as  well  as  Labarraque's 
solution  of  chlorinated  soda,  fatal  to  the  life  of  these  creatures.' 

An  eighth  specimen  I  placed  in  hydrant  water,  which  seems, 
as  has  been  observed  by  others,  to  make  them  more  lively  at 
first,  and  they  continue  to  live  and  work  their  savage  hooks  for 
a  long  time,  even  in  a  glass  vessel  where  they  can  gain  uo  hold. 
Water  appears  not  to  have  the  slightest  eflect  in  arresting  their 
work  wlien  they  have  once  gained  a  hold  in  the  soft,  moist 
tissues  ot  the  ear.  Even  after  they  have  been  killed  by  varioiu 
applications  to  the  ear,  the  forceps  may  be  required  to  detach 
thciu,  so  firm  is  their  hold. 

Calomel  sprinkled  over  them  has  been  said  to  kill  maggots 
in  the  ear;  also  solutions  of  tannin  have  efl'ected  their  destruc- 
tion. Hydrocvauicacid,  in  the  form  of  infusion  made  of  cherry 
leaves,  is  said  hy  Lncw  to  destroy  maggots  in  the  ear.* 

Forei^  Bodies  in  the  Eustachian  Tube  and  Middle  Ear. — In 
Mayer's  article'  on  foreign  bodies  in  the  organ  of  hearing,  we 
learn  that  three  were  found  in  tlie  Eustachian  tube. 

One  of  these  bodies,  a  barley-corn,*  was  found  imbedded  in 
the  bonv  portion  of  the  tube,  but  projected  as  far  as  the  &ucisi 
end.  l^he  other  two  were  lying  in  the  wide  iancial  end  of  the 
Eustachian  tube. 

The  imbedded  barley  corn  was  found  at  a  post-mortem,  the 
cause  of  death  not  given.  Bougies  not  uncommonly  break  and 
leave  portions  behind  them  in  the  Eustachian  tube.     When  the 

>  Trratiso  on  DiH«»«  of  the  Ear,  p.  166. 

•  Arehir  f.  Ohrenhoilkunde.  Bd.  xvii.  p.  219,  1881. 

•  MonaUsohrift  f.  Ohrenheilkunde,  Jabrg.  IV..  No.  1. 

•  Prof.  Fleischmann'i  Case.  Hufeland'i  and  OMui'a  Jooraal,  June,  188o,  PP 
a&.28. 
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linutjies  are  armed  with  cotton,  featTicrs,'  liaii-s,  etc.,  this  i.=i  more 
likely  to  occur.  In  two  eases,  recited  by  Mayer,  laminuria 
bowgies  broke  off,  and  remnants  were  left  in  tVie  Eustachian 
tube.  Urbantschitsch  oliserved  a  case  in  which  a  iiiece  of  oak- 
leaf  passed  from  the  mouth  throug-h  the  Eustaciiian  tube  and 
the  middle  ear,  and  finally  passed  through  the  menibrana  tym- 
pani  into  the  external  ear.* 

Ill  some  instances  a  foreign  body  in  the  external  ear  is  rudely 
pushed  at  last,  by  endeavors  at  its  extraction,  into  the  middle  eat 
One  of  the  most  interesting  of  such  cases  is  given  by  Deleau.  Jr.* 
It  is  that  of  a  little  boy,  who  placed  a  small  gravel-stone  in 
his  car,  in  play  with  his  comrades.  The  unskilful  and  painful 
endeavors  with  a  curette  to  remove  the  body,  in  conjunction 
with  the  struggles  of  the  boy,  ruptured  the  drum-head,  pushed 
the  gravel-stone  into  the  tympanic  cavity,  produced  hemorrhage 
and  inflammation  of  the  ear,  temporary  paralysis  of  tlie  corre- 
sponding side  of  the  face,  and  excessive  photophobia  in  the  eye 
of  the  paralyzed  side. 

This  happened  while  the  boy  was  still  in  the  provincial 
town  where  the  accident  occurred.  lie  was  brought  to  Paris, 
two  weeks  later,  and  Deleau  examined  the  ear  carefully,  found 
the  pebble  seated  in  the  cavity  of  the  tympanum,  with  its  only 
visible  facet  in  the  same  plane  with  the  drum-head.  By  gently 
touching  the  body  it  was  found  flnnly  grasped  by  the  swollen 
mucous  membrane  of  the  middle  ear,  and  being  so  near  the 
chain  of  bones  all  traction  upon  the  pebble  was  deemed  highly 
improper. 

Deleau,  therefore,  introduced  a  firmly  fitting  catheter  into  the 
Eustachian  tube.  The  third  injection  of  water  through  this 
instrument  threw  the  offending  pebble  into  the  concha.  The 
otitis  in  this  case  soon  disapjieared,  lait  there  is  no  positive 
statement  as  to  the  condition  of  the  hearing. 

Among  the  rare  instances  of  this  occurrence,  is  one  observed 
by  Moos.'  In  this  case  an  unsuccessful  endeavor  had  been 
made  by  a  ^diysician  to  remove  a  coffee-bean  from  the  external 
auditory  canal,  utider  chloroform.  After  unskilful  manipulation 
the  bean  disappeared  from  view.  I'urulent  intlammation  set  iu, 
perforation  of  the  drum-head  occurred,  the  incus  exfoliated,  and 
nnmerous  polypi  were  developed.  The  latter  were  removed, 
an<l,  by  syringing,  together  with  antiphlogistic  treatment  and 
the  use  of  astringents  in  the  ear,  the  bean  came  into  view, 
though  it  had  passed  into  the  tympanum  and  could  not  be  seen 

'  Heck>li(T  of  lliinibiirs.     Mnver's  Article.  Inc.  cit. 
'  HospiUl  (iazottc,  Uit.  4,  1S7». 

•  Lincke's  Siiiniiiluni:,  i.  jtp.  163,  167.  Gazette  MM.  de  Paris,  2d  «eri«8,  tome 
ii.,  1884,  No.  II,  pp.  Ifil,  Ifi;^. 

*  Archives  of  Oph.  niul  Otnl.,  vol.  iii.  pp.  108-107,  1878. 
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at  the  first  examination,  immediately  after  tlie  removal  of  tfie 
polvjioid  grcnvtlis. 

U]>on  the  authority  of  Itanl  and  Andry,  Uau  mentions  a  case 
in  which  an  ascaris  wandered  from  the  alimentary  eanal,  through 
the  pharynx,  into  the  Eustachian  tuhe. 

Sudden  and  powerful  (.'oughing  in  hivnioptysis  may  force 
blood  thrnngh  the  Eustachian  tube  into  the  tympanic  cavity, 
where  irritation  and  pain  may  he  set  up  in  consequence  of  tlie 
foreign  matter  thus  brought  in  contact  with  the  tympanic 
mucous  membrane.' 

l\eatmmt ;  Removal  of  F'oreJt/ii  Bodies  from  the  Eur. — When  a 
foreign  Iwdy  is  said  to  be  in  the  ear,  the  surgeon  should  first 
satisiy  himself  that  puch  is  really  the  case  before  he  begins  any 
operation  for  its  removal,  (irave  errors  have  occurred  from 
the  neglect  ol'  the  surgeon  to  assure  himself  on  this  point. 
When  It  is  fully  decided  that  the  statement  of  the  patient  or 
his  friends  is  correct,  and  tliat  a  foreign  substance  is  really 
lodged  in  the  ear,  if  the  latter  has  not  become  irritated  and 
swollen  by  the  attempts  of  others  at  the  removal  of  the  foreign 
substance,  usually  a  gentle  syringing,  the  patient's  head  being 
inclined  towards  the  affected  side,  that  gravity  may  aid  the  sur- 
geon's efforts,  will  bring  away  the  foreign  body.  In  order  to 
carry  this  out  in  very  young  children,  already  alarmed  by  the 
accidental  entrance  of  the  foreign  body,  we  may  have  to  resort 
to  etherizing  the  patient.  In  any  case,  when  syringing  will  not 
remove  the  foreign  substance  and  the  ear  is  at  all  inflamed  and 
swollen,  nothing  more  forcllile  than  syringing  should  be  at- 
tempted until  the  local  irritation  in  the  ear  is  allayed.  Too 
often  the  attempts  at  removal  of  a  foreign  body  from  the  ear 
are  far  more  injurious  than  its  presence  in  the  ear. 

It  may  Ih-  said  that  all  insoluble  sulistances  will  do  no  barm 
to  the  ear  if  let  alone.  They  should  be  removed  in  order  to  pre- 
vent mechanical  obstruction  and  deafness.  But  tiiere  is  no  need 
of  haste.  If  an  animate  body,  like  an  insect  or  maggot,  be  in 
the  ear,  the  first  effort  should  be  to  kill  it.  This  is  best  accom- 
plished with  insects  by  the  instillation  of  oil,  preferably  sweet 
oil,  into  the  ear. 

After  all  irritation  is  allayed,  which  can  often  be  effected, 
though  the  foreign  body  is  still  in  the  ear,  syringing  may  be 
resorted  to,  and  usually  with  success,  in  removing  the  foreign 
substance.  If  this  fails,  and  it  appears  that  other  means  are 
demanded  for  the  removal  of  the  impacted  foreign  body,  the 

Seateat  care  and  skill  are  now  needed,  in  order  to  avoid  injuring 
e  ear.     A  dead  insect  can  be  removed  from  the  ear  by  means 


'  Eindrinfcen  vn  Blut,  in  die  Pnukenhohle  bei  Hwmoptoc. 
Bd.  li.  S.  2\.     Dr.  Kiipper. 
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of  delicate  forceps  (p.  281)  tuiiler  good  illumination,  if  syringing 
fails  to  remove  it.  A  great  iiuiiiv  ]>liin.s  for  rumoval  of  foreign 
bodies  impacted  in  the  ear,  liave  been  suggeated. 

Voltolini'  recommends  the  use  of  the  galvano-cautery  for  the 
removal  of  organic  foreign  bodies  which,  by  unskilful  manipula- 
tion, have  been  tbrced  from  the  meatus  into  the  tympanic  cavity 
and  have  become  imbeddeil  there.  By  this  mean.s,  he  has  cut  up 
and  removed  piecemeal  a  bean  which  had  been  [lusiied  through 
the  menibrana  tym]iant  and  pressed  into  the  drum-cavity.  A 
bean  cannot  be  properly  cut  up,  however,  until  it  has  been 
softened  by  repeated  injections  of  water.  Then  momentary 
glowings  of  the  tinest  silver  wire  cautery  will  char  the  bean, 
and  the  offending  bod\-  can  be  gradually  remove<l  after  several 
repetitions  of  the  operation,  on  ditfei-ent  days.  But  no  one 
not  extraordinarily  familiar  witii  diseases  of  the  ear,  as  well  as 
with  the  use  of  the  galvano-cautery,  should  attempt  such  an 
operation.  Voltolini  has  very  justly  said,  the  most  that  can  be 
asked  of  the  general  practitioner  is  not  that  he  shall  remove  a 
foreign  body  such  as  this  from  the  ear.  but  that  he  shall 
recognize  its  presence  and  let  it  alone.  It  cannot  be  too  often 
brought  to  mind  that  it  is  not  tlie  presence  of  a  foreign  Ijody 
that  causes  ultimate  harm  to  the  patient,  but  the  unskilful 
endeavors  to  get  it  out. 

Among  the  various  ways  of  removing  impacted  bodies  from 
the  external  car,  should  be  mentioned  the  agglutinative  method. 
It  has  been  recently  revived  Ijv  Dr.  Lowenberg,'  of  Paris.  This 
method  was  fully  described  liy  Rivcrius'  and  Cclsus,*  and  is 
also  given  by  Kau."  It  consists  in  smearing  with  glue  or  some 
equally  tenacious  substance,  a  piece  of  linen,  cotton  cloth,  or 
the  like,  firmly  attached  to  a  handle,  which  is  brought  into 
contact  with  the  foreign  body  in  the  ear,  and  then  allowed  to 
remain  until  perfect  adhesion  takes  place.  Then,  in  most 
instances,  the  foreign  su1>stancc  can  be  lifted  out  with  the 
above-named  instrument.  This  method  was  employed  in  this 
country,  some  years  ago,  by  a  layman,  Mr.  Kli  Whitney  Blake,' 
of  Conn.,  for  the  iiurpose  of  removing  a  foreign  body  from  the 

r  of  a  boy  employed  in  his  carriage  factory.     A  somewhat 

milar  method  is  to  apply  to  the  foreign  body  a  piece  of  ad- 
hesive plaster  fastened  to  a  string,  and  tiien  warm  the  miniature 
disk  by  means  of  a  burning-glass.  When  adhesion  has  taken 
place,  traction   on   the   string   may  remove   the  foreign  body 

'  Ueber  (Vemde  Korper  in  der  Paukenliohlo  uiid  deren  Entfemung.  M.  f.  O., 
No.  5,  1876. 

»  Berliner  Klin.  Woehcnschr.,  N<is.  9,  10,  1872. 

•  Opera  Med.,  Fmncfiirli,  M.DC.LXXIV.,  Cap  do  SurdiUte.  p.  261. 

•  Stnwlxnirg  editinn,  1806,  p.  842.  >  Op.  cil.,  p.  876. 

•  C.  Uooker,  BioUiu  JoiirnBl,  1884. 
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attached  to  the  adhesive  plaster.  This  method  was  suggested 
by  the  hite  Dr.  E.  II.  Clarke,  of  Boston. 

If  syringing  fail  to  remove  a  foreign  body  from  the  ear,  and 
the  surgeon  is  convinced  of  its  impaction  in  the  canal  or  the 
tympanic  cavity,  he  may  resort  to  efforts  at  its  removal  by 
means  of  forceps  specially  adapted  to  such  cases.  For  the 
removal  of  the  laminated  plugs  of  epithelium  (p.  278),  Dr.  E. 
D.  Spear,  Jr.,'  of  Boston,  has  devised  a  fine-toothed  forceps  re- 
sembling the  fixation-forceps  of  the  eyeball. 

For  the  removal  of  impacted  foreign  bodies,  either  organic  or 
inorganic,  Dr.  Samuel  Sexton,^  of  New  York,  has  devised  au 
instrument,  represented  in  Fig.  84.  The  instrument  suggested 
itself  to  the  mind  of  its  inventor  bv  his  army  experience  m  the 
use  of  bullet'foreepo,  with  a  tooth-like  bite.  Needle  points  have 
been  substituted  for  the  teeth  of  the  bullet-tbrceps,  being  set  at 
such  an  angle  that  when  closed  against  a  presenting  surface  of 
whatever  shape  they  seize  it  by  the  approximation  of  the  two 
blades  in  the  handle.  This  is  done  by  pressure  of  them  between 
the  thumb  and  forefinger,  which  forces  the  sliding  riug  over  the 
blades  which  are  armed  with  the  needle-point  teeth.  Tlie  latter 
sink  into  any  substance  of  an  organic  nature,  taking  a  profound 
hold  on  it,  and  permitting  great  traction. 

Fig.  84. 


ScxTOx'a  FoREiQii-Bonr  Foitccra.     (Two-tbirdi  natural  liie.) 

Removal  of  foreigit  bodies  from  the  ear  l>y  incision  through  the 
cartilaginous  canal  from  icithmt  and  Itehind  the  auricle  was  proposed 
by  PauF  of  yEgiua.  lu  the  case  of  an  impacted  bone  pencil- 
head  in  the  tympanic  cavity,  Dr.  Israel^  separated  the  auricle 

'  American  Otological  Siicicty,  1880. 
'  American  Journal  of  Otolopy,  vol.  ii. 

*  Lcschevin  ;  Lincke'a  Sammlung,  I.  No.  1,  p.  25. 

♦  Borliner  Klin.  Wochenschr.,  No.  15,  1876;  also  M.  f.  O.,  No.  7,  187fl. 
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from  its  posterior  attaciiment  to  tlie  osseous  auditory  canal  after 
a  cresoeiitic  incision  beliind  the  ear  had  been  made  through  the 
periosteum.  The  latter  witli  the  auricle  was  drawn  forcibly 
forward,  and  the  foreign  body  seized  and  removed  through  the 
opening  thus  formed  in  the  canal.  Before  Dr.  Israel  saw  this 
case,  unskilful  manipulation  had  driven  the  foreign  body  from 
the  external  auditory  canal  into  the  tympanum.  The  case  then 
began  to  manifest  very  curious  nervous  phenomena.  After  the 
more  acute  intiammatory  symptoms  conse<pient  upon  the  intro- 
duction of  the  foreign  body  and  the  endeavors  at  its  extraction 
had  subsided,  the  patient  complained  of  great  pain  in  both  arms, 
the  trunk,  and  the  hips,  while  the  head  and  ear  were  free  from 
suffering.  Left  pupil  dilated;  fibrillar  twitchings  in  the  orbi- 
cularis of  the  left  eye  and  the  left,  levator  alee  nasi.  Excessive 
hyperalgesia  of  the  skin  in  the  painful  parts  of  the  body,  caused 
the  patient  to  scream  when  touched. 

On  the  left  side  all  the  symptoms  were  more  pronounced  than 
on  tlie  right  side.  A  day  later,  vomiting  and  irregular  pulse; 
contraction  of  the  left.  han<l  forced  the  fingers  upon  the  palm ; 
the  latter  was  overcome  only  by  painful  and  forcible  extension. 
Subcutaneous  injections  of  atropia,  J  mgrm,  relieved  the  con- 
traction, the  hyperalgesia,  pain,  and  inequality  of  the  pupils. 
The  hyperalgesia  returned,  however,  and  toothache  set  in. 
After  the  removal  of  the  foreign  body  from  the  tympanum,  all 
nervous  phenomena  vanished. 

Von  Troeltsch'  gives  an  account  of  four  successful  opera- 
tions of  partial  displacement  of  the  auricle  for  the  removal  of 
impacted  foreign  bodies ;  one  by  Langenbeck  and  three  by 
Schwartze.  Dr.  J.  Orne  Green,' of  Boston,  has  performed  it 
recently,  as  have  Moldenhauei-^  and  A.  II.  Buck,*  with  success. 
Green's  operation  was  for  the  removal  of  a  bullet  from  the  ear 
of  a  man,  a  would-be  suicide,  forty  years  old  ;  Moldenhauf  r's, 
upon  a  girl  three  and  a  half  j-ears  old,  for  the  removal  of  a 
pebble;  and  Buck's,  u[ion  a  boy  ten  years  old,  for  the  removal 
of  a  bean.  The  usual  mode  of  procedure  is  to  make  an  incision 
above  and  liehin<l  the  auricle  in  tiie  mastoid  region,  down  to 
the  bone,  and  lay  the  auricle  and  cartilaginous  canal  forwards 
toward  the  irheek,  until  the  insertion  of  the  cartilaginous  with 
the  osseous  canal  is  reached  and  plainly  laid  open  to  view.  The 
posterior  attachment  of  the  cartilage  to  the  bone  is  then  cut 
through  above  and  behind,  aiul  the  foreigti  body  grasped  by 
delicate  forceps.  <4rcat  care  must  be  taken  not  to  sever  the 
cartilage  entirely  from  the  bone. 


I.*hrbuch 
Archiv  f 


,  1881. 

Ohmilieilkiindc.  B(l.  xviii.  S.  69.  Nov.  1881. 


'  American  Otol.  Society,  July  26,  1B81. 


'  New  York  Mediciil  Record,  Dec.  16,  1882. 
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Nicolavscii'  porformed  resection  of  the  annulus  tympanicns, 
for  the  removal  of  ii  (lebl)lo  from  the  tympanic  cavity  of  a  girl 
four  years  old.  By  means  of  a  tine  saw,  two  cuts  were  made  in 
the  anterior  and  lower  portion  of  the  annulus  tympanicus  6  mm. 
apart.  The  intermediate  piece  of  bone  was  loosened  by  a  chisel. 
It  was  tlien  fouii<t  to  he  an  easy  matter  to  seize  and  remove  the 
pebble.  Tiicre  was  no  inttainmatory  reaction.  The  discharge 
which  had  boon  excited  by  the  previous  bad  treatment  ceased. 
The  ossicles  had  been  destroyed. 


CHAPTER  III. 

RESULTS  OF  INFLA.MMATION  AND  IN,JURY. 

Abscesses  in  the  external  auditory  canal  may  lead  to  an 
evacuation  of  tlieir  contents  through  the  duct  of  Steno,*  or 
through  the  clert  found  in  the  posterior  superior  part  of  the 
cartilage  of  the  auditory  canal  as  described  by  Poorten,  after 
the  occurrence  of  otitis  externa.* 

Caries  of  the  meatus  may  follow  inflammation  of  the  middle 
ear;*  in  such  a  case,  described  by  Blake,  a  portion  of  the  mastoid 
wall  of  the  osseous  meatus,  one  inch  long  and  half  an  inch  wide, 
came  away.  I  removed  not  long  ago,  an  annular  sequestrum 
from  the  auditory  canal  of  a  lady  who  had  long  suffered  with 
otorrhcea.  It  acted  like  an  irritating  foreign  body.  Its  removal 
was  followed  liy  recovery. 

Mr.  Toynbce  met  with  a  case  of  chronic  inflammation  of  the 
external  auditory  canal  which  extended  to  the  bone  and  brain, 
producing  death.'*  But  these  are  not  the  commonest  results  of 
inflammation  in  the  auditory  canal.  Those  more  likely  to  be 
met  are  now  about  to  be  described. 


Chronic  Circumscribed  ITlceration  in  the  External  Auditory  Canal. 
— Chronic  dift'use  inflammation  of  the  external  auditory  canal 
sometimes  ends  in  ilie  formation  of  distinct  and  circumscribed 
ulceration  at  one  spot  in  the  passage. 

'  See  a  notice  iii  Archiv  f.  Ohrenh.,  Bd.  xx.  S.  64,  1888. 
»  Hribar;  AVicner  Mwl.  Presse,  No.  l(jl,  1871. 
'  Monatsschr.  J'.  Ohrenheilk.,  .June,  1872. 
'  C.  .1.  UlnkcTrntis.  Am.  Otol.  Soc.,  1872. 
»  Diseiu«e.«  of  thr-  Kiir,  18fi8.  p.  7.S 
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From  thi.s  diseased  [loint  an  inflammatory  process  ma}'  be 
coinimmieated  to  tlic  tym|>anie  cuvity,  and  hence  ulceration  in 
the  external  auditory  canal  becomes  of  iiniportance.  l'lcerati<in 
on  the  wall  of  a  patulous  auditory  canal  must  not  be  confouiuk-d 
with  those  cases  of  secondary  inflammation  of  the  skin  of  the 
canal,  mentioned  by  Kramer,'  "which  result  from  caries  of  the 
meatus  and  of  the  tympanic  cavity,  or  from  destruction  of  the 
membraiia  tympani  with  disorganization  of  the  investing  mein- 
l)rane  of  the  tytnpamim.  In  such  instances  the  meatus  tumefles, 
becomes  indurated  like  cartilage,  smooth,  and  dark  red;  the 
opening  closes  up  till  it  will  only  admit  the  head  of  a  pin:  tliere 
is  a  thin  acrid  discharge,  and  on  introrlucing  a  probe,  bare, 
rough,  and  carious  bone  may  lie  felt  in  the  deeper  part."  The 
ulcers,  especially  alluded  to  here,  are  found  in  the  mivielding 
skin  of  the  bony  portion  of  the  auditory  canal,  and  by  their 
general  features  of  chronicity  and  sbiggishneas  remind  one  of 
the  ordinary  leg  ulcer.  They  throw  ofl'  a  scanty,  dark-gray  or 
greenish  discharge,  somewhat  offensive,  which  shows  a  tendency 
to  form  a  dark  crust  around  the  mouth  of  the  canal. 

Sometimes  the  discharge  seems  to  liave  ceased,  but  in  a  few 
days  it  returns  again,  and,  if  allowed  to  run  on,  the  disease  will 
tend  to  form  polypi  and  to  attack  the  drum-head.  The  latter 
becomes  congested,  all  its  normal  features  are  lost,  and  opoii 
syringing  the  oar,  water  may  pass  into  the  nose  and  throat. 
The  hearing  up  to  this  time  may  not  be  mucli  impaired,  for  the 
middle  ear  has  remained  intact.  I'pun  the  occurrence  of  the 
perforation,  however,  tlie  hearing  is  endangered. 

In  any  case,  therefore,  where  there  is  found  u  discharge  from 
the  ear  with  an  intact  membrana  tympani,  the  most  careful 
search  should  lie  made  for  the  cause,  and,  if  an  ulcer  is  found  in 
the  bony  portion  o|'  the  external  auditory  canal,  to  it  tlic  treat- 
ment should  be  directed.  These  idcers,  if  situated  in  or  near 
the  membrana  tlaccida,  ma}-  communicate  with  the  upper  part 
of  the  tymjtanic  cavity. 

Itard,*  when  speaking  of  erysipelatous  diseases  of  the  external 
ear,  consecpient  upon  crysifielas  of  the  head,  alludes  to  vesicles 
which  form  in  the  auditory  canal,  and  u[ion  breaking,  are  cou- 
verted  into  true  ulcers,  which  suppurate  for  a  long  time. 

Others,  including  N.  li.  Smith,'  Williams,'  Wilde,'  Ran,* 
Toynbee,^  and  Koosa,''  allude  with  more  or  leas  distinctness  to 

'  DieenfCi  of  the  ¥mt,  .Svflntilinin  Soc.,  I.ontlun,  1883. 

'  Mnladieo  de  I'Orcillp,  I'uris,  1S2I,  p.  IPS. 

'  Supplement  to  translation  '>f  Sai^n*  on  the  Ear,  Baltimore,  1820,  p.  218. 

•  Treatieo  on  the  Ear,  London,  1840,  j).  110. 

•  Aural  Surgerj',  American  edition,  Phila.,  1863,  p.  199. 

•  t^hrbuch  d.  Vthrenheilkunile,  Berlin,  18.50,  p.  179. 
'  Diseases  ■•f  the  Ear,  18fi8,  p^i.  79,  m. 

•  Treatise  on  Dieeates 


1  StJH,  pp.  7!»,  S<». 

of  the  Ear,  1873,  p.  HI 
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an  ulceration  of  the  meatus,  as  a  separate  and  chronic  form  oi 
aural  disease. 

Efiofoffi). — The  causes  of  this  disease  are  often  oliscure.  But 
it  will  generally  he  found  that  a  neglected  inflammation  in  the 
canal  has  run  at  last  into  the  chronic  disease  here  described,  or 
that  the  ear  has  been  unduly  cleaned  and  abraded. 

IVf'ifiiiai/. — The  treatment  should  consist  in  removal  of  any 
irritant  which  keeps  up  the  ulcer,  and  in  stimulation  of  the 
inflamed  spot.  The  latter  is  best  accomplished  by  cauterization 
by  means  of  strong  solutions  of  nitrate  of  silver,  conveyed  to  the 
ulcer  by  means  of  cotton  on  the  cotton-holder.  Insufflations  of 
boric  acid,  borax,  or  borated  chinoline  (p.  261),  or  of  borated 
resorcin,  will  be  found  of  great  service  in  this  atfection.  All 
discharges  are  to  he  most  carefully  cleaned  out  by  mopping 
with  absorbent  cotton  or  by  syringing,  and  the  general  health 
of  the  patient  examined  into  and  built  up  if  necessary.  As 
scrofulous  cliildren  are  liable  to  be  the  subjects  of  this  kind  of 
local  disea.se  in  the  ear,  iron  and  cod-liver  oil  will  play  a  most  im- 
portiJiit  part  in  the  treatment  of  such  ulcerations,  when  occurring 
in  such  subjects.  The  applications  of  the  above  local  remedies 
should  be  eii'ected  by  the  surgeon  daily  at  the  outset.  The 
patient's  ear  should  be  let  alone  at  home,  unless  it  runs  greatly, 
when  it  may  be  mopped  out  with  absorbent  cotton.  The  hearing 
is  not  usually  affected  in  the  early  stages,  but  it  will  be,  unle.ss 
the  disease  is  arrested.  The  prognosis  is  favorable  if  the  ear  is 
attended  to  in  time. 

Reflex  ITlceration  in  the  External  Auditory  Canal. — Keflex  neu- 
ralgia in  the  ear,  from  the  irritation  of  diseased  teeth  and  gums, 
has  been  alluded  to  and  explained  by  the  nervous  connection  ex- 
isting between  the  mouth  and  the  ear  (pp.  88,  89).  It  is  possible 
to  go  a  step  further  and  explain  reflex  tissue-changes  in  the  ear, 
induced  in  the  same  way.  At  this  point  ou\y  those  clianges 
observed  in  the  external  auditory  canal  should  be  considered. 
Ulceration  in  the  anterior  wall  of  the  auditory  canal,  near  the 
memijrana  tympani,  may  be  reflex  in  origin  and  maintenance. 
Such  ulceration  may  be  due  to  decayed  molar  teeth  in  the 
inferior  or  superior  maxilla,  on  the  same  side.  In  these  cases 
the  ulceration  may  be  healed  by  proper  treatment,  only  to  break 
out  again  and  again,  after  intervals  of  varying  lengths.  At  the 
outset  there  is  usually  some  pain  in  the  ear  for  a  day,  then  a 
discharge  is  observed,  the  pain  having  ceased.  Examination 
ntay  reveal  a  well-marked  ulcerated  spot  on  the  wall  of  the 
auditory  canal.  This  is  usually  made  to  heal  in  a  short  time, 
but  in  the  course  of  a  few  days,  or,  may  be,  even  weeks,  the 
same  kind  of  an  attack  is  again  felt.  In  a  ease  like  this,  a  quick 
and  permanent  cure  was  effected  after  the  removal  of  several 
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diseased  molars  iu  the  lower  jaw  of  the  same  side.  Sucli  reHex 
tissue-changes  iu  tlie  atiditorv  cauiil  are  evoked  in  the  tbllowing 
way:  Let  it  tir«t  be  borne  in  mind  that  irritation  proceeding 
from  any  part  of  the  body  may  excite  waves  of  bloodvessel- 
dilatation  in  a  correlated  area.  In  the  disease  under  considera- 
tion, the  seat  of  irritation  is  in  the  teeth  and  giuns.  and  the 
correlated  area  is  the  external  auditorv  canal.  The  blood  supply 
to  the  external  auditory  canal  is  derived  from  the  exteriud 
carotid  arterj-,  by  its  hranclj,  the  posterior  anricuhir,  and  the 
vaso-motor  nerve  controlling  the  calibre  of  these  vessels  is 
derived  from  the  external  carotid  plexus  of  the  synipathetic. 
The  diseased  teeth  in  the  case  alluded  to  were  supplietl  by  the 
inferior  dental  nerve.  Xow,  the  large  sensory  division  of  the 
interior  niaxilhiry  nerve,  from  whicii  the  inferior  tlenta!  nerve 
conies,  is  connected  on  its  inner  side  with  tiie  ode  giiii^/liun. 
This  ganglion  is  coimected  with  the  plexus  of  the  sympathetic, 
controlling  the  external  carotid  artery.  As  branches  of  this 
artery  supply  the  external  auditory  canal,  it  is  easily  seen  how 
this  part  of  the  ear  becomes  an  area  correlated  to  the  seat  of 
irritation  in  the  fiiseased  teeth,  through  the  nieiliiim  of  the  otic 
ganglion.  Hince  the  result  of  irritation  at  one  point  in  a  vaso- 
motor trat^t  is  to  suspend  the  inhibitory  power  of  va.so-motor 
nerves  in  a  correlated  area,  the  vaso-motor  branches  of  tiie 
carotid  plexus,  regulating  the  supply  of  blood  in  the  external 
ear,  lose,  for  the  tune,  their  power  of  controlling  the  calibre  of 
these  vessels,  on  account  of  the  irritation  conveyed  to  them 
from  the  teeth  through  the  otic  ganglion.  Therefore,  the 
vessels  in  the  external  auditory  canal  become  distended,  and 
congestion,  pain,  and  inflammation  are  the  result. 

Cholesteatomatous-epithelial  Impactions  in  the  Auditory  Canal. — 
These  cholesteatomatous,  epithelial  masses  arc  usually  found  in 
ears  which  have  been  the  seat  of  chronic  suppuration,  but  in 
which  the  latter  process  has  appai'cntly  run  its  coui-se.  In  such 
cases,  the  mucous  membrane  of  the  middle  ear,  as  well  as  the 
cutaneous  lining  of  the  external  auditory  canal,  seems  to  retain 
a  tendency  to  the  exfoliation  of  large  masses  of  epitlielial  .scales, 
'-vhich,  accumulating  in  the  ear,  undergo  a  fatty  degeneration 
and  give  rise  to  various  symptoms,  among  which  the  more 
prominent  are  pain  at  times  in  the  ear  (but  this  is  not  a  promi- 
nent characteristic  of  tliese  formations),  nausea  and  dizziness, 
with  occasional  vomitinff.  The  liearing  is,  of  course,  imiiaireii 
by  tiie  mechanical  hinderanco  offered  by  these  masses,  wliicli 
may  be  so  large  as  to  cause  absorption  of  tlie  bone  of  the  audi- 
tory canal  and  a  couseciuent  widening  of  this  passage.  Even 
greater  irritation  than  this  may  ensue  as  a  consequence  of  the 
presence  of  such  collections  in  the  ear.  and  the  bone  structures 
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^u«  v>lili<lt  llii'V  \>roMH  may  become  carioas.     The  soft  tissues  thus 


lilrh  lln-.v  l»n^» 
I'll  llliull  uirct 


u^vio'tl  ii|inii  iiiiu-rntf  and  hecurne  covered  with  granalatioos  in 
«vtkM^<  liiMlntiiM'ti,  iiiid  the  membrana  tynipani  and  onides  having 
S»»U'iauiu'  oroKion,  the  entire  tympanic  eavitv  is  oocnpied  by 
Otv>  t'liiiU<Hliiiiti)matoii8  layer$i.     The  microscope  reveals  ftattene<l 

\i(ii(liii||ul  ri'lU  and  i  ryfttals  of  cholesteariueas  the  components  of 
lhi'»ni  lainnlliilt'il  riiaPseH.  This  jjrocess  is  very  analogous  to  that 
whit'li  |iro«hi<(!M  the  kcratoBis  obturans  (p.  280). 

IS  ml  infill, — The  treatment  of  such  accumulations  should  con- 
■Ut  flr«t  in  the  complete  removal  of  the  obstructive  mass.  •  This 
iiiuv  n!(|«iri'  Hf)mc  patience,  for  the  removal  of  the  more  external 
h<yur»  (i(k'n  rcveulH  the  presence  of  deej)er  and  fresher  one^,  and 
in  Biinif  ruxeM  new  ones  seem  to  form  during  the  treatment. 
Till'  luMtT  tendency  is  beet  combateii  by  an  alterative  astrin- 
gent, iu«  MohitionM  ol'  nilnile  of  silver,  sulphate  of  copper,  and 
Kinii.  I  liiivc  round  iiiHu Illations  of  boric  acid  and  chinoline 
•ttlioyliit"  {p.  201)  to  ciirc  tlii'se  cases  promptl}-.  The  softening 
iind  riMiioviil  of  tlu'Nf  uiiissis  in  hastened  by  the  use  of  solutions 
of  lii'Miilndiiitc  of  Hoda  in  ^lyccrino  and  water. 

lebtosoui  Tumori,  Weni,  in  the  Auditory  Canal. — Sebaceous 
tninorM,  or  wens,  are  somotinies  found  in  the  skin  of  the  cartila- 
jfiiioiiH  part  of  iho  oxtennil  jui<iitory  canal.  There  is  very  good 
rt'iitton  to  belii'vc,  liowoviT,  lliat  the  surgeon  is  not  usually  called 
upon  for  aKMiHfatuc  in  tlicwc  ciu^es  until  either  the  wen  has  under- 
gone t'hangcH  in  ilH  stnuluro  «>ithcr  by  erosion  or  by  suppura- 
tion, or  until  it  has  produced,  by  pressure  or  inflammation, 
orglililc  olnmgi'ri  in  the  cutaneous  and  osseous  structures  of  the 
ciiiiul.  \Vlu<n  obmTved  in  the  early  stages  of  growth,  i.  e., 
hoforti  any  bri'aking  down  of  its  component  tissues  has  occurred, 
It  mibiu'i'ouH  tumor  nnty  bo  soon  extending  from  the  anterior 
wall  of  tlio  nnmlUK,  ju^l  within  the  tragus,  entirely  across  the 
«Mud  to  ilu<  itpponitc  wall,  thus  hiding  the  drum-head  from 
viow.  Tho  hearing  in  inipnirod  in  such  a" case  by  the  mechanical 
olmtruotion,  and  tltc  tinnitus  and  altered  resonance  of  the  pa- 
lirtnl'n  voioi*  \\t\y  very  annoying.  It  is  this  which  first  calls  the 
imliont'x  altt>t>tion  to  his  oar.  Tlioiv  is  at  this  stage  no  pain  and 
no  diHolinrgx',  and  tho  gr»>wtl»  n>!«\  apiiarontly  undergo  no  im- 
portant change  for  nmny  y»>«ra.  f  have  observed  one  now  for 
mIx  years,  which  sooms  to  give  no  inoreas«^d  annoyance.  These 
luiuorH  nr»»  «kM\  and  \^^mp«vssiblo,  and  if  a  siHK^ulum  is  pushed 
»>«rt>ft»lly  into  tho  »^H^  thus  aftWtcd.  the  tissues  in  the  canal  near 
tht>  lundn*  will  ap|to«r  nnuH^ratiHl  and  somewhat  reddened. 
Th©  »»  of  tho  skin  \^\'  the  canal  Ixvxmies  rather  blunted 

Uian  o;:., .  . ,  at  first  in  tlu»j>o  caswi.  Their  occurrence  is  rare, 
aixxmling  to  tho  lt>«l»n»ony  of  OniK»r.  Rau,  and  others  of  large 
«xp<'riouo<>.     TiM>y  arv  analocoo*  to  uraiia  of  tiw  scalp,  and  are 
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ncyBted  atheromatous  tumors  following  hvpertrophv  of  a  seba- 
ceous gland,  the  excretory  iluft  of  which  has  l>ecoiiie  obliterated.' 
Their  f-liief  seat  being  in  the  xculp  may  aceoniit  for  the  fact  that 
they  are  sonjetimes  found  in  tlie  skin  of  the  auditory  meatus. 
These  tumors  when  seated  in  the  scalp  may  so  alter  the  nutri- 
tion of  the  subjacent  parts  as  to  produce  destruction  of  the 
cellular  tissue,  depressiun  of  t!ie  external  cranial  (able,  and  sub- 
sequently erosion  of  the  iiinor  table  of  the  bone,  so  that  tlie  wen 
may  become  adherent  to  the  ilura  mater.  This  tendency  of  a 
wen  to  cause  erosion  of  the  tissues  beneath  it,  is  seen  in  the  ear 
as  well  as  in  the  scalp,  and,  doubtless,  is  the  cause  of  the 
so-called  molluscous  tumors  in  the  ear,  alluded  to  by  Ilintoii, 
Toynbee,  and  Kirk-Duncauson.'*'  Dr.  .1.  Drue  Green*  has  ob- 
served this  disease  in  the  ear,  which  he  terms  cystic  tumor. 

Exostoses  of  the  Auditory  Canal. — Exostoses,  or  iiony  growths 
of  a  rounded,  hillock-like  shape,  are  frequently  found  in  the 
e.vternal  auditory  cnnai.  They  are  covered  by  the  skin  of  the 
canal,  are  entirely  paitdcss,  and  the  only  annoyance  they  give 
is  due  to  their  encroachment  upon  tlie  calibre  of  the  canal. 
Their  size  varies  from  that  of  a  merely  distinguishable  elevation 
on  the  wall  of  the  canal  to  that  large  enough  to  occlude  the 
canal  and  produce  deafness.  The  skin  covering  them  is  a  little 
paler  than  that  of  the  canal. 

Etiologt/. — These  osseous  growths  may  be  congenital,  or  they 
may  be  the  result  of  chronic  infltunmatory  processes  in  the 
middle  and  external  ear.  They  ai'e  frequently  found  in  those 
who  have  been  atHicted  for  a  long  time  with  discharges  from 
the  ear,  though  they  are  also  very  of\en  found  in  those  whose 
ears  are  otherwise  normal. 

According  to  some  authorities,  exostoses  of  the  meatus  in 
some  instances  arc  plainly  of  a  syjrhilitic  origin.  They  may 
develop  in  the  auditory  canal  at  the  same  time  with  exostoses 
on  other  bones,  as  shown  by  Gruber,  but  he  does  not  consider 
that  all  such  bony  growths  in  the  canal  have  a  specific  origin. 
Contrary  to  the  rule  in  other  parts  of  the  body,  they  are  usually 
painless  in  the  auditory  canal.  He  has  described  several  cases 
m  which  hy[icrpl:istic  growths  of  the  bone  of  the  meatus  were 
associated  with  a  similar  aft'ectiou  in  the  bony  portion  of  the 
Eustachian  tube,  without,  however,  possessing  any  syphilitic 
origin.*  Usually,  the  causes  of  exostoses  in  the  auditory  canal 
are  obscure,  although  in  many  cases  Toynbee's  theory,  that  they 
are  due  to  the  rheumatic  and  gouty  diatheses,  may  be  satis- 

'  Mimet ;  Etude  sur  la  Fatholugie  dc>>  Glandea  S^bactes.     Paris,  1872 
'  Edinbiir^'h  Mod.  .loumal,  Nov.  1877. 

•  Amorioan  Joumul  uf  Otnlogv,  vol.  iii.,  1881. 

♦  Lehrbucli  d>T  Ohrenheilk.,  pp.  412,  570. 
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factor}-.  As  far  as  my  experience  goes,  they  have  beeti  met 
more  frorjiiently  in  sncli  diatheses  than  in  any  others,  Mr.  G. 
P.  F'ielJ'  believes  tliev  could  be  produced  by  bathing  every  day 
in  salt  water,  which  would  bring  about  a  chronic  inflammation 
of  the  walls  of  the  canal. 

Dr.  C.  .J.  Blake-  has  described  a  peculiarity  observed  by  Prof. 
Wyman,  tirst  in  the  crania  of  Hawaiian  Islanders,  and  subee- 
([Uently  in  the  crania  of  Peruvians,  consisting  of  exostoses  of 
the  external  auditory  meatus  occurring  uniforndy  on  tlie  superior 
and  inferior  lips  of  the  lamina  forming  the  posterior  wall  of  the 
passage,  the  same  peculiar  growth  being  described  by  Welker 
as  occurring  in  the  crania  of  American  Indians.  Out  of  three 
lumdred  and  thirty-four  Peruvian  crania  examined  by  Prof. 
Wymati,  these  growths  were  found  in  six,  and  in  various  de- 
grees, from  a  small  pedunculated  growth  on  the  superior  lip  of 
the  lamina  to  double  growths  on  both  lips  nearly  occluding  the 
orifice  of  the  passage.  The  supposition  that  aquatic  habits 
might  have  to  do  with  the  presence  of  these  growths,  though 
applicable  in  the  case  of  the  llawaiian  Islanders,  would  not 
apply  to  the  Peruvians,  living,  as  they  did,  in  a  tract  of  country 
remote  from  the  sea  and  remarkable  for  its  aridity.  That  the 
occurrence  of  these  gi'owths  is  coincident  with  the  development 
of  the  wall  of  the  osseous  meatus,  as  suggested  by  Dr.  J.  O. 
Green,  is  further  supported  by  the  fact  that  the  location  of  the 
growth  was  a  constant  one.  Prof.  Turner*  found  exostoses  in 
the  auditory  canal  of  a  Peruvian  akuU  and  also  in  a  Chenook 
Indian. 

The  treatment  of  exostoses  in  the  external  auditory  canal  will 
be  referred  to  further  on. 


OsseouB  Closure  of  the  Auditory  Canal, — The  consideration  of 

exostoses  in  the  auditory  canal  leads  naturally  to  the  considera- 
tion of  osseous  closure  of  the  canal  and  the  deafness  which 
ensues.  Such  a  closure  of  the  auditory  canal  may  be  congenital 
or  ac(|uired.  The  acquired  form  appears  to  be  commoner,  and 
this  fact  should  lead  to  a  most  careful  treatment  in  those  diseases 
of  the  ear  attended  with  ulceration  and  graimlntions  in  the 
external  auditory  canal.  If  such  growths  are  found  in  the 
auditory  canal,  great  care  on  the  part  of  the  patient  should  be 
observed  in  not  picking  at  or  irritating  them  in  any  way, 

"  The  Luiicct,  J«miarj-  8  and  15,  IMl. 

'  Report  on  the-  Pmj^rress  of  OtoIoi;y,  1874.  Dr.  Bliike  lias  since  inveHigat«d  the 
subject  of  the  occurrence  of  exostoses  in  the  osseous  cunal  of  prehistoric  man.  Id 
17  or  18  per  cent,  of  the  omnia  of  roound-buiWers,  ciostoees  were  found  {Amenean 
Journal  of  Otol.,  vol.  ii  ,  1880t. 

'  Journal  of  Anntomv  and  Phvsioloi;v,  vol.  xii.,  part  2,  p.  200;  also  Amerioui 
Journiil  of  Otology,  vol',  i.,  187!t,"p.  2^9" 
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Acquired  bony  closure  of  the  eunal  has  Ijeeii  observed  and 
described  by  Bonnafont,'  Dr.  L.  B.,-  Mathewson.'  Jaeobson,* 
Theobald,'  and  otliers.  In  the  cases  named,  operations  for 
relief  of  the  deafness  were  performed  successfully. 

The  only  cixse  of  acquired  bony  occlusion  of  the  auditory 
canal,  which  has  come  under  my  notice,  presented  itself  in  the 
right  ear  of  a  man  iifty-eight  years  old.  At  eight  years  of 
age  the  patient  was  operated  on  in  the  Pennsylvania  Hospital, 
for  polypus  of  the  left  ear.  After  repeated  attemptjs  at  ex- 
traction of  the  polypoid  growth,  which  were  followed  by 
severe  cauterization  with  solid  sulphate  of  copper,  great 
pain  and  totjil  loss  of  liearing,  he  was  removed  by  his  parents 
from  all  furtiier  treatment.  In  1874,  about  fifty  years  after 
the  above-named  operations,  an  examinatioti  of  the  ear  re- 
vealed a  shallow  meatus,  closed  at  the  bottom  by  ordinary 
skin.  Nothing  resembling  a  drurn-head  was  visible.  The  skin 
at  the  fundus  of  the  .siiallow  auditory  canal  moved  under  the 
Siegle  pneumatic  epecuUim.  The  hearing  was  reduced  to  nothing 
for  external  sound.s.  Bone-conduction,  however,  very  good  on 
the  occluded  side.  Tuning-fork  on  the  vertex  heard  best  in  the 
occluded  ear.  The  Eustachian  tube  was  found  to  be  pervious  to 
air  by  Politzer's  method,  and  the  ordiiniry  catheter.  The  patient, 
a  mati  ot  more  than  ordinary  intelligence,  was  fully  conscious 
of  the  entrance  of  air  into  his  right  tympanum,  by  artificial  in- 
flation, as  well  as  whenever  he  swallowed. 

As  he  was  desirous  of  having  an  operation  on  the  occluded 
ear  for  relief  of  his  deafness,  I  made  an  exploratory  incision 
with  a  paracentesis  knife,  but  found  that  beneath  the  skin  of 
the  fundus  of  the  canal,  there  was  a  bony  partition  cutting  oft" 
the  external  from  the  middle  ear.  Considering  the  age  of  the 
patient  and  the  good  condition  of  his  Ictl  ear,  I  was  unwilling 
to  perforate  the  bony  septum  in  the  auditory  canal;  but  it  is 
probable  tliat  sucli  an  operation  might  have  been  carried  out 
with  success  in  this  case. 

The  pathology  of  this  case  most  probably  consisted  in  acute 
inflammation,  followed  by  suppuration,  which  was  allowed  to 
become  chronic.  Then  there  ensued  a  growth  of  polypi,  for 
the  extraction  of  which,  several  rough  and  painful  operations 
were  undertaken.  Subsequently,  the  excessive  granulation-tissue 
became  organized  into  a  bony  septum,  covered  by  a  reflection 
of  the  normal  cutis  of  the  auditory  canal. 

■  L'Uninn  MMicalc.  Mbv,  1808;  alto  Gazette  dea  Udpitaux,  Xo.  04,  1897. 
»  Archiv  T.  Olircnhoilkuride,  Bd.  x.  S.  110 

•  Rep<irt  of  Fimt  Congress  of  International  OtiOogical  Society,  Now  York, 
Sept.  187«. 

'  Arcliiv  t,  Ohrt-Mh.,  Bd.  xii.  S.  84,  1882. 
»  American  Utotogical  Society,  1882,  p.  46. 
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"  A  masB  of  granulations  may  become  covered  with  skin  or 
mucouB  membrane,  and  its  central  portions  undergo  a  change 
into  true  osseous  tissue.*" 

Respecting  this  form.  Dr.  Buck  says  "it  would  be  difficult, 
particularly  in  this  locality,  to  determine  whether  a  real  transi- 
tion from  granulation-tissue  to  bone  takes  place,  or  whether 
simply  the  local  irritation  assumes  a  new  phase,  the  cellular 
hyperplasia  or  formation  of  granulation-tissue  ceasing  and  bone 
being  formed."  I  am  of  the  opinion  that  the  closure  of  the 
canal  I  liave  just  narrated  was  caused  by  a  transformation  of  a 
mass  of  ejranulatioiis  into  true  liony  tissue,  at  a  point  about 
half-way  down  the  auditory  canal.  Since  the  subcutaneous  and 
submucous  tissues  of  the  ear  are,  at  the  same  time,  periosteal 
coverings,  it  is  reasonable  to  suppose  that  such  acquired  osseous 
occlusion  us  has  been  described  cannot  be  very  rare,  but  often 
escapes  recognition. 

Trcdmetit. — Exostoses  in  the  external  auditory  canal  demand 
no  treatment,  unless  they  occlude  the  canal  and  cause  deafness 
by  this  obstruction.  Then  they  may  be  bored  through  or  cut 
away,  as  has  been  suggested  and  performed  by  several  operators. 

Dr.  Matiiewson,  in  the  case  referred  to  (p.  305),  used  success- 
fully the  dental  lathe  as  the  motive  power  to  turn  the  drill. 
The  skin  is  to  be  removed  in  these  cases  before  the  bone  is 
operated  on,  and  to  do  this,  Dr.  Mathewson  employed  the 
instrument  known  among  dentists  as  the  scaler.  The  bony 
growth  was  then  perforated  at  several  points  near  its  centre, 
with  the  smallest  of  the  drills,  about  one  and  a  half  mm.  in 
diameter.  This  was  easily  done,  and  then  larger  drills,  two  and 
a  half  to  three  mm.  in  diameter,  were  used  to  widen  the  open- 
ing thus  gained  in  the  bony  diaphragm.  The  hemorrhage  was 
not  excessive,  though  there  was  enough  to  interfere  slightly 
with  the  operation.  But  the  auditory  canal  was  kept  syrinsed 
and  swabbed  out,  so  that  in  half  an  hour  a  complete  canal  to 
the  drum-head  was  made.  The  granulations  which  arose  sub- 
sequently were  combated  with  nitrate  of  silver,  and,  in  the 
course  of  a  few  weeks,  the  drum-head  could  be  seen  at  the 
fundus  of  the  canal.  The  discharge  gradually  ceased,  and  the 
hearing  became  normal. 

Victor  Bremer^  prefers  scissors  to  the  dental  lathe  for  the  re- 
moval of  exostoses  in  the  auditory  canal,  and  in  some  instances 
he  has  used  chisels  for  their  removal.  Moos,*  in  a  case  of 
closure  of  the  external  auditory  canal  by  exostoses,  complicated 
by  acute  otitis  media,  and  recurring  granulations,  employed  for 

■  A.  H.  Buck.    "  tTltiraatefunnsof  gnnuUtion-tiHue  in  the  eur."  Trantactions 
of  Atncricuii  Otoloiriail  Society,  1874. 

'  American  Juiirnul  of  Otology,  vol.  i.  p.  2ii8,  1878. 
•  Archives  of  Utol-.iiy,  1879. 
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tlie  removal  of  the  osseons  grovvth  the  galvaiio-cautcry,  and  sub- 
sequently kept  the  canal  open  hy  himinaria  bougies.  Gardiner- 
Brown'  emploj's  the  dental  lathe,  as  does  Mr.  Field,' for  the 
removal  of  these  bony  growths. 

As  Dr.  L.  B.,  of  ILmiburg,  gives  an  account  of  an  exostosis 
in  liis  own  auditory  canal,  and  tlie  operation  on  it,  hy  Dr. 
Knorre,  of  the  same  city,  the  case  demands  more  than  a  passing 
notice. 

The  lir.st  symptom  of  deafness  occurreil  in  the  patient's  forty- 
third  year,  in  1868,  at\er  a  bath.  On  attempting  to  pick  the 
ear,  to  frua  it  from  water  which  was  supposed  to  have  lodged 
there,  an  obstruction  was  felt  by  the  patient,  which  he  seized 
and  roughly  pulled  upon.  This  caused  considerable  pain  and 
subsequently  inflammation,  with  diminution  of  hearing.  Upon 
consulting  Dr.  Knorre,  the  obstruction  was  pronounced  by  iiiin 
an  exostosis  near  the  membrana  tympani.  Mild  astringent  treat- 
ment was  advised  to  allay  the  dischai'ge  aiul  intlatumation  ex- 
cited bj- tlic  patient;  the  Itearing  then  gradually  grew  better, 
and  four  years  of  undisturbed  hearing  were  enjoyed.  In  1873, 
the  hearing  began  to  grow  worse,  apjiarently  without  any  ex- 
citing cause,  but  the  bony  tumor  was  tbund  to  be  increasing  in 
size;  Dr.  Knorre  then  ju-oceeded  to  remove  the  bony  obstruc- 
tion by  boring  and  oliiaelling.  The  obstruction  was  overcome 
by  successively  removing  parts  of  it  with  a  drill  and  chisel, 
toucliing  the  Itony  growth  with  hydrochloric  and  sulphuric 
acid,  burning  it  with  a  red-hot  knitting  needle,  and  (iliiig  down 
the  free  surface  of  it  by  means  of  delicate  files,  smooth  on  one 
side,  such  as  are  used  by  jewellers.  Most  of  this  treatment  was 
attended  with  severe  jiain,  so  that  intervals  of  rest  were  rendered 
necessary  on  account  of  the  tenderness  of  the  ear.  The  opera- 
tions for  removal  were  commenced  in  June,  and  by  the  follo^ving 
January  the  free  surface  of  the  growth  had  been  so  much  re- 
moved as  to  give  a  free  space  l)ctween  it  and  the  opposite  wall 
of  the  auditory  canal,  and  the  hearing  became  once  more 
normal.  The  patient  attributi^'d  most  of  the  success  to  the 
chiselling  performed  by  Dr.  Knorre ;  the  other  operations  were 
performed  by  the  patient  hiiiii-cif. 

Other  forms  of  acquired  obstruction  in  the  external  auditory 
canal  may  be  partial  or  total,  and  they  may  consist  of  cutaneous 
bands,  diapliragms  of  skin  or  bone,  and  of  horny  growths. 

Dr.  Engehtiann,  of  .St.  Louis,  has  described  a  case  in  which  a 
bridge-like  hand  of  skin  stretched  across  the  external  auditory 
canal,  from  one  wall  to  the  other.  This,  he  thought,  was 
probably  due  to  a  union  of  two  granular  surfaces.     Dr.  A.  H. 


■  Lancet,  March  13,  1890. 


>  Lancet,  1881. 
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Back,  of  New  York,  has  (lescribed  a  similar  case.'  Dr.  Roosa* 
found,  in  a  ease  of  chronic  suppuration  of  the  middle  ear,  a  car- 
tilaginous band  stretched  across  the  outer  portion  of  the  canal. 
Upon  division  of  this  band,  it  was  found  to  contain  "  scales  of 
bone  which  seemed  to  come  from  the  posterior  portion  of  the 
canal." 

Cutaneous  Closure  of  the  Auditory  Canal. — Cutaneous  closure  of 
the  canal  at  any  point  appears  to  be  more  frequent  than  bony 
closure.  It  may  be  congenital  or  acquired.  This  kind  of  ob- 
struction in  the  cana!  is  not  always  recognized  at  once,  especi- 
ally if  the  diaphragm  of  skin  is  stretched  across  the  canal  near 
the  fundus;  in  such  a  position,  the  obstruction  may  so  closely 
resemble  a  thickened  drum-head  as  to  lead  to  some  confusion 
in  diagnosis. 

Dr.  Morhuid"  has  described  a  case  of  congenital  imperforation 
of  the  auditory  canal,  caused  by  a  cutaneous  diaphragm  in  the 
cartilaginous  portion  of  the  csina!,  with  hyperostosis  of  the  bony 
portion.  In  this  anil  in  other  cases  the  imperforation  was  not 
discovered  until  disease  and  deafness  in  the  other  ear  drew  at- 
tention to  the  imperfect  hearing  in  the  imperforate  ear. 

lu  this  case,  the  external  ears  wi're  well  formed.  The  oc- 
cluding cutaneous  layer  in  the  auditory  canal  appeared  to  be  a 
"  perfect! )•  natural  and  smooth  extension,  or  prolongation  from 
the  common  covering  of  the  auricle.  It  was  not  red  nor  uneven, 
nor  as  if  thickened  oy  previous  or  existing  disease ;  but  white 
and  uniform  in  appearance  with  the  surrounding  skin." 

After  the  patient  was  etherized,  a  crucial  incision  of  the 
occluding  cutaneous  diaphragm  was  made,  and  the  four  result- 
ing flaps  were  removed  with  small  curved  scissors.  An  aperture, 
"about  as  large  aj*  a  crow-quill,"  was  made,  through  which  a 
probe  was  cautiously  passea,  until  it  impinged  against  what 
was  probably  the  drura-head.  The  lining  of  the  meatus  ap- 
peared normal,  but  there  was  considerable  hyperostosis  in  the 
bony  portion  of  the  canal.  No  view  of  the  inner  portion  of  the 
canal  could  be  obtained.  A  piece  of  compressed  sponge  wjis 
then  inserted,  and  subsequently  sponge-tents,  and  the  ear  cleansed 
every  few  days,  bj-  the  family  physician  of  the  patient.  By  Dr. 
Morland's  advice,  a  gold  tube  was  also  worn  in  the  meatus,  and 
the  ear  healed  in  two  months,  with  good  hearing. 

A'-qxired  Closure. — Dr.  A.  H.  Buck*  has  recorded  the  case  of 
a  young  woman,  *2t(  years  old,  aft'ected  with  otorrhtea  in  the 
right  ear  in  childhood,  in  whose  right  auditory  canal  he  found 


•  Tr»n8.  Amer,  Otol.  S<x'.,  vol.  i.  p.  586. 
'  Ibid.,  1879,  pp.  31-34. 


ll.id.,  1870,  p.  90. 

Ibid.,  vol.  i.  pp.  636,  537. 
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5f  sliffht  bi 


itorm 
a  translucent  appearand',  with 


smooth   iiarchment-Iikf   nic 
concavity,  outwardly."     It  had 

uo  evidence  of  being  provided  with  vascular  supply,  and  it  was 
tough  and  decidedly  thicker  than  the  nietnbrana  tyinpani. 
When  this  was  pressed  upon  by  a  probe  it  yielded  a  crackling 
soutid,  audible  even  to  the  bystanders.  Tliis  horny  diaphragm 
was  continuous  with  the  skin  of  the  canal  at  all  [loints. 

A  free  crucial  incision  was  made  through  this  nicmhrane,  and 
it  was  found  to  lie  about  a  line  on  the  outer  side  of  the  normal 
plane  of  the  membrana  tympani.  Through  the  incision  thus 
made,  the  red  and  succulent  mucous  membrane  of  the  promon- 
tory was  all  that  could  be  seen  at  first  beyond  the  diaphragm. 

As  an  evidence  of  the  vitality  of  the  false  membrane,  it  is 
stated  that  "  at  the  end  of  the  examination  a  glistening  border 
of  bloody  serum  was  noticed  along  the  cut  edges  of  the  trian- 
gular flaps.  At  a  subsequent  visit  it  was  ascertained  that  the 
tiialleus  was  still  present,  its  tip  being  adherent  to  and  covered 
by  the  tissues  of  the  promontory. 

In  sotne  oases  polyjioid  growths,  invading  the  same  transverse 
plane  of  the  au<litory  canal,  may  grow  together,  and  skin  forming 
over  tlicm,  a  dia|)hragm  is  formed,  which  stubbornly  occludes 
the  canal  at  that  point.  Beyond  the  diaphragm  the  passage  may 
be  normal. 

Sometimes  an  orifice  is  found  in  the  centre  of  this  diaphragm, 
and  by  dilatation  of  this  the  diapliragm  may  be  reduced  to  a  con- 
striction sinijdy,  and  then  the  latter  carefully  widened.' 

In  such  a  case  the  constriction  may  be  overcome  by  an  appli- 
cation of  nitric  acid,  made  only  once,  as  in  the  ca.se  of  Dr.  Buck 
referred  to.  I  have  often  seen  constriction  and  funnel-shaped 
narrowing  of  the  auditory  canal  following  chronic  otorrhea,  espe- 
cially when  the  discliarge  had  been  due  to  ulceration  of  heredi- 
tary sypliilis.  I  have  seen  such  alterations  in  the  canal  of  both 
ears  of  adults,  in  whom  tlie  discharge  had  ceased  years  before. 
I  have  also  observed  granulation-tissue  on  the  walls  of  the  canal 
unite,  and  thus  torn)  a  diaphragm  across  the  canal. 

I>r.  C.  .1.  Blake-  has  met  tumors  of  a  horny  nature  in  the  audi- 
tory canal.  These  growths  closely  resemble  the  coi'nna  humaua. 
(See  p.  220.)  Acquired  closure  of  the  external  auditory  canal, 
either  osseous  or  cutaneous,  may  arise  from  otorrha'a  in  child- 
hood,' or  from  acute  inflammation  of  the  canal  in  childhood,*  or 
from  the  healino;  of  a  wound  of  the  auricle  and  cutaneous  ex- 
ternal canal.'  In  an  instance  of  tlie  latter  kind.  Dr.  Se.vton 
successfully  cidarged  a  slight  sinuous  opening  in  the  occluding 


'  >S«>  case  by  Dr.  Buck,  Transactions  Anivrican  Otolog.  Soc..  vol.  i.  p.  538. 

»  Tnins.  Amer.  (Molng.  Soc.,  vol.  i.  p.  588. 

'   l)r.  S.  Theohnld,  American  Otol.  S<icietv-,  1882. 

•   Dr.  S.  i^xton,  Anii-rican  Journal  of  Otology,  vol.  iv.,  1882.  '"  Ibid. 
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diaphragm,  and  cut  out  a  ciroular  piece  of  the  latter  one-quarter 
of  ail  inch  in  diameter.  Then,  i>y  dih'itation,  kept  up  for  some 
weeks,  until  iiealing  in  the  skin  of  the  meatus  took  place,  the 
hearins;  was  restored. 

Partial  osseous  closure  of  the  ranal  occurs  as  the  result  of  chronic 
purulent  discharge  from  the  ear,  or  from  an  ostitis  set  up  by  im- 
proper treatment,  or  other  traumatic  causes.  In  these  the 
narrowing  may  be  so  great  as  to  allow  only  the  very  fluid  dis-^^fl 
charges  to  escape,  while  retaining  the  more  inspissated  portions^^^ 
of  pus.  In  February,  18S2,  I  was  consulted  by  a  lady  47  years 
old,  regarding  paiti  in  her  letl  ear  and  Eustachian  region.  She 
stated  that  twelve  years  previous  her  ear  became  somewhat 
diseased,  but  from  the  account  she  gave,  its  true  nature  could  not 
be  determined.  She  liad  been  profoundly  deaf  in  that  ear  ever 
since.  Since  tlie  ju-evious  Decendier  lier  ear  hati  disclnirged 
more,  and  it  had  been  verj-  offensive  in  odor.  She  had  had  pain 
in  the  left  e_ye  and  left  arm,  and  her  neck  and  left  submaxillary 
region  had  been  atiif  and  the  seat  of  pain.  Vertigo  and  nausea 
liad  been  at  times  very  great ;  she  was  very  pallid,  and  sufi'ered  at 
times  from  jisychical  depression.  Examination  of  the  ear  revealed 
a  foreign  substance,  hard  and  dark,  just  within  the  meatus.  This 
was  inspissated  pus,  and  upon  its  removal  the  osseous  canal  was 
found  constricted  to  one-half  its  normal  calibre.  When  ques- 
tioned, she  stated  that  her  left  ear,  i.  e.,  her  left  auditory  canal, 
had  once  been  profoundly  cauterized  by  a  physician  in  the 
village  where  she  lived  with  a  solid  stick  of  nitrate  of  silver. 
This  caused  great  pain  and  inflammation,  and  doubtless  induced 
the  partial  osseous  closure  of  the  canal.  Syringing  the  ear  by 
means  of  the  tympanal  syringe,  the  long  slender  nozzle  of  which 
entered  easily  throngh  the  constriction,  brought  away  cheesy  and 
fetid  masses,  and  also  caused  water  and  i)us  to  flow  into  her  fauces. 
Syringing  in  this  way  for  two  days  brought  away  all  the  cheesy 
collections  in  the  tyinpanuni,  and  relieved  her  entirely  of  the 
pain  in  various  parts  of  her  bead,  neck,  and  arrn.  The  dizziness 
and  nau.sea  cea.sed,  and  her  spirits  improved.  For  a  week  the  ear 
was  cleansed  daily  by  syringing  and  by  carefully  spooning  out 
arty  inspissated  debris  which  coulii  be  detected,  by  means  of  the 
platinum  ring  on  the  probe-iike  iiandle  (Fig.  57).  In  the  course 
of  a  week  the  red  mucous  niembrune  of  the  tynijianic  inner  wall 
was  seen.  There  was  also  a  slight  tendency  to  granulations  and 
bleeding.  Valsalva's  inflation  produced  very  easily  the  charac- 
teristic whistle.  The  discharge  became  less,  and  was  further 
lessened  by  the  use  of  resorcin  wash,  ten  grains  to  the  fluidounce 
of  water.  Insufflation  of  powders  could  not  be  efKeiently  carried 
out  on  account  of  the  constriction  of  the  osseous  canal.  How- 
ever, powdered  boric  acid  was  carefully  convej-ed  on  the  cotton- 
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holder  into  the  canal  and  to  the  inflamed  mucous  membrane, 
and  the  diseharaje  reducefl  to  a  niiiiiinuni. 


Epileptiform  Symptoms  &om  Irritation  in  the  Auditory  Canal. — 
It  is  well  known  that  irritiition  set  up  in  the  auditory  canal  by 
the  presence  of  a  foreign  body  will  produce  epileptiform  and 
even  paralytic  symptoms.     Tliis  h  amply  confirmed  hy  the  ex- 

Ecriencc  of  Fabricius  lliklaiius,  Toynhue,  vou  Troeltscli,  Wilde, 
[andtield  Jones,  llillairet,  Moos,  Urban  Pritehard,'  Kaymon- 
daud,^  Kiipper,*  and  others.  It,  therefore,  becomes  of  the 
highest  imjmrtance  to  examine  the  ear  among  other  organs  in 
a  case  of  epileptiform  disease  of  doubtful  origin.  Tlie  possi- 
l)ilitY  that  the  ear  or  a  foreign  body  in  it  may  have  .something 
to  do  with  the  ca.se  in  question  should  lead  every  physician  to 
examine  this  organ  or  have  it  examined.  It  would  be  but  safe 
to  examine  the  ear  as  often  as  the  pupil  of  the  eye. 

Ear-congh. — Ear-cougli,  a  pecidiar  retlex  cough,  excited  by 
irritation  of  the  external  auditory  canal,  was  known  to  medical 
men  a  long  time  ago. 

In  the  celebrated  case,  given  by  Fabricius  Ilildanus  (155(6), 
among  the  various  reile.x  neuroses  mentioned  as  the  result  of 
irritation  of  the  external  auditory  canal  by  the  presence  of  a 
glass  bead,  was  a  peculiar  dry  cough. 

Tissot*  wrote  of  this  peculiar  cough  as  generally  known  in 
his  time,  and  narrates  an  iustanoe  of  it  in  "  a  French  gentle- 
man who  consulted  him  for  total  deafness,  whose  external  audi- 
tory canal  he  couhi  not  touch,  without  occasioning  a  violent 
cough  (toiix  trcs  forte  I,  which  was  absolutely  uncontrollable." 
He  also  states  that  Etmiiller  (Fraiicofurti,  ICM-K")  had  ob- 
served, that,  by  touching  the  external  auditory  canal  with  a 
probe,  one  could  produce  a  dry  cough,  which  the  latter  at- 
tributed to  the  "sympathy  between  the  nerves  of  the  ear  and 
those  of  the  trachea." 

rechlin''  regarded  the  peculiar  cough  (car-cough)  arising  from 
irritation  of  the  external  auditory  canal  as  a  cointn<ni  occurrence, 
but  mentions  as  a  rarity  a  peculiar  reflex  sympathy  ("consensus") 
existing  between  the  ear  and  the  stomach  (i'ouie  et  I'estomac), 
a  striking  example  of  which  he  observed, in  a  niilitnry  officer, 
who  vomited   considerably  whenever   his   extremely  sensitive 

'  American  Jourmil  of  Olnlo^y,  vol.  ii.  p.  II,  1880. 

•  Archives  Oenenilos  liu  Medicine,  Sepl   188'2. 

»  Arcliiv  f.  Ohrf'iiliLMlkunilf,  Ud.  xx.  llJ7.  I88:i. 

•  Trnite  des  N'-rft  <-t  tie  Kmip-  M  iladios.      PhHs  el  Londres,  1786,  pp.  64-56. 

'  Obscrvttlionum  Physii-oiiK-dirjirum  Triw  lihri,  lo.  JJicnI.  Pechlini,  IlBmluirgi, 
■nil"  M.DC.XCI.,^ib.  2,  obs.  40 — quoted  by  Tissnt,  op.  cit.,  p.  B-l. 
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external  amlitorv  oanal  received  the  slightest  touch  even  of  the 
finger. 

With  the  object  of  ascertaining  the  percentasje  of  tliose  sub- 
ject to  this  sympathetic  peculiaritv,  Dr.  Fox,  of  Scarborough, 
England,  carefully  examined  one  hundred  and  eight  persons : 
males,  thirty-seven ;  females,  forty -live;  sex  not  noted,  twentj- 
six.  He  concluded  that  this  hyperresthetic  state  generally  exists 
in  both  ears,  sometimes,  however,  only  in  one,  and  occurs  in 
about  twenty  per  cent,  of  those  examined. 

Ear-cough  is  due  to  the  fac't  that  the  irritation  of  the  auricular 
branch  of  the  pneumogastric  nerve,  distributed  to  the  auditory 
canal,  is  reflected  to  the  motor  fibres  of  the  superior  laryngeal 
nerve,  also  a  branch  of  the  pneuniogaBtric.  This  induces  con- 
traction of  the  crico-thyroid  muscle,  which  mainfests  itself  as 
coughing,  and,  in  some  instances,  vomiting. 

Sometimes  otitis  externa  difl'usa  will  also  produce  the  most 
obstinate  ear-cough.  The  attacks  may  not  be  frequent,  but  they 
are  severe  and  distressing,  not  uncommonly  ending  iu  vomiting. 
I  have  known  most  obstinate  and  distressing  ear-cough  to  be 
excited  by  the  presence  in  the  auditory  canals  of  inspissated 
cerumen. 

Fracture  of  the  Tympanic  Bone. — Tlie  tympanic  bone,  which 
enters  largely  into  the  formation  of  the  posterior  boundary  of 
the  glenoid  cavity,  as  well  as  into  the  formation  of  the  anterior 
wall  of  the  osseous  auditory  cntial,  may  be  fractured  by  falls  or 
blows  upon  tlie  chin,'  or  upfni  the  cheek.'  The  hemorrhage 
from  the  ear  which  usually  occurs  in  these  ca-ses,  has  often  misled 
the  surgeon  at  the  outset  into  diagnosticating  fracture  of  the 
base  of  the  skull.  This  mistake  is  all  the  more  likely  to  be  n\ade 
if  the  patient  is  iinconscious  wlien  tirst  seen.  Very  often,  bow- 
ever,  the  patient  is  not  unconscious,  but  complains  of  jiain  in  his 
ear,  especially  upon  moving  his  jaw.  The  latter  symptom,  tiv 
gether  witli  the  swollen  meatus,  and  the  detection  of  a  projection 
of  bone  from  the  anterior  wall  of  the  canal,  into  the  calibre  of 
the  latter,  will  enable  the  surgeon  to  make  the  diagnosis  of 
fracture  of  the  tympanic  plate.  These  fractures  of  the  tympanic 
bone  are  usually  compound,  and  hence  semi-detiiched  parts  of 
the  skin  of  the  auditory  canal  may  be  seen  either  projecting  into 
the  canal  or  floating  in  the  blood. 

TVeafmenl. — Excessive  hemorrhage  should  be  cheeked  in  away 
not  injurious  to  the  drum-membrane.  Hence,  cold  water  should 
not  be  .lyringcil  into  the  ear.     Any  portion  of  bone  projecting 

'   l"iuil  Nfis.     Tlie^e   pour  le  Doctorat,   Paris,   1879.     Bucbannn,  of  Qlasgow, 
in  Amnricuu  .Idurnal  of  Otolugv,  vol.  iv.  215,  1882. 
>  Biirkiicr,  Aix-liiv  f,  Ohrenh.",  Bd.  xviii.  S.  iiOO,  1882. 


RESULTS    OF    IXFLAMMATION    AXD    INJURY 


313 


* 


into  the  canal,  against  or  tlirough  tho  rlruni-nienibrane,  should 
he  carefully  pushed  hack  to  its  place,  or,  if  loose,  removed  from 
the  ear.  Healing  should  he  conducted  so  as  not  to  permit  en- 
croachraent  upon  the  catihre  of  the  canal.  This  can  he  effected 
bv  the  judicious  use  of  bougies  or  tents  in  the  canal,  until  heal- 
ing has  taken  place. 

Bleeding  from  the  Meatus. — Hemorrhage  from  the  ear  occurs 
not  uncommonly  from  traumatic  causes  which  apparently  pro- 
duce no  further  lesion.  A  physician  informed  me  recently  that, 
slipping  suddenly,  he  struck  his  mastoid  process  violently  on  a 
projection  of  some  kind  in  his  oflice.  The  blow  was  followed 
by  hemorrhage  from  the  meatus,  but  by  no  further  trouble. 
The  hemorrhage  in  such  cases  comes  from  a  so-called  fissure  in 
the  skin  of  the  external  auditory  canal,  in  its  osseous  portion. 
I  have  recently  seen  a  case  in  a  young  woman,  who  fainted  and 
fell  on  the  floor.  A  slight  hemorrhage  came  from  the  ear,  and 
there  was  in  the  osseous  part  of  the  canal  near  the  drum-mem- 
brane a  red  fissure.  Tiiese  must  necessarily  occur  by  contre- 
conp.  Were  the  force  of  the  blow  greater,  fracture  of  the  hone 
underlying  the  fissure  in  the  skin  would  probably  ensue.  Aneu- 
rismal  tumor  in  the  canal  has  been  observed  and  described  by 
Dr.  C.  A.  Todd,  of  St.  Louis.' 

Hemorrhage  from  the  meatus,  connected  with  injuries  to 
deeper  parts  of  the  ear,  will  be  considered  further  on,  when 
alluding  to  injuries  of  the  internal  ear. 

IVealmciit. — If  the  bleeding  is  due  to  an  injury  limited  to  the 
skin  of  the  external  canal,  a  mild  styptic  may  be  required.  In 
any  event  the  blood  must  not  be  allowed  to  form  permanent 
clots  or  crusts  in  the  meatus. 


Vicarious  Menstruation  from  the  Auditory  Canal. — Bleeding 
from  the  ear  has  hoeii  observed  in  some  instances  of  suppressed 
menstruation.  It  luay  be  preceded  by  pain  and  a  sense  of  ful- 
ness in  the  ear,  which  however  is  relieved  by  the  hemorrhage.' 
It  may  occur  from  a  sebaceous  tumor  in  the  meatus,  or  from  the 
mucous  membrane  of  the  middle  ear,  as  in  cases  observed  and 
fully  descrii)ed  by  J.  Orne  Green.'  In  the  first  case,  nose-bleed 
had  once  been  the  mode  of  vicarious  menstruation.  This  at 
last  gave  place  to  bleeding  from  the  meatus,  sufficient  at  the 
monthly  epoch  to  cover  a  hawdkcrchief  The  phenomenon  was 
often  preceded  by  severe  headache,  which  was  relieved  when  the 
bleeding  came  on.  There  were  no  other  abnormal  symptoms 
in  the  oar.     Dr.  Green  made  elliptical  incisions  about  the  base 

'  American  Journal  of  Otology,  vol.  iv.  p.  187,  1882. 
'  Hinton,  t^ucstion."  of  Aural  Surgery,  p.  97. 
•  AmoricAn  Journal  of  Otology,  vol.iii  ,  1881. 


814 


EXTERNAL    AUDITORY    CANAL. 


of  the  tumor  and  dissected  out  the  entire  mass.  The  cyst  was 
nourished  bv  a  large  arterial  branch.  Five  montlis  after  the 
operation  there  had  been  neither  nasal  nor  aural  vicarious  bleed- 
ing. Mr.  Field'  has  described  a  case  of  vicarious  menstruation 
from  the  right  ear  of  a  girl  eighteen  years  old.  She  had  had  a 
purulent  discharge  from  this  ear  since  her  sixth  year.  At 
about  fourteen  years  of  age,  she  had  epistaxis  and  bleeding 
froni  the  right  ear.  Since  then  she  had  lost  blood  from  the  ear 
every  tliree  weeks.  Menstruation  by  the  vagina  had  never  been 
estalilished.  Her  breasts  were  small,  and  no  os  uteri  could  be 
detected  by  digital  examination. 


>  Med.  Press  and  Circular,  London,  Feb.  8, 1882. 


SECTION  IV. 
MEMBRANA  TYMPANI. 


CHAPTER   I. 

ACUTE  AND  CHRONir    INFLAMMATION,  INJURIES,  AND 
MORBID  GROWTII.S. 

Acute  Myring;iti8. — In  many  cases  it  is  of  great  clinical  con- 
venience to  spfiik  o\'  U.U  inJliinimation  of  the  dnini-head;  but  it 
ia  not  easy  to  describe,  anatoiiiicallv,  such  a  disease  of  the  ear. 

Being  so  intimate  in  structural  relation  with  the  external 
auditory  canal  on  one  side,  and  with  the  tympanum  on  the 
other,  (liseaae  in  either  of  these  parts  may  very  easily  extend  to 
the  drum-head;  but  as  tlie  middle  or  fibrous  layer  is  the  only 
layer  peculiar  to  the  drum-head,  and  as  it  has  no  nervous  and 
vascular  supply  of  its  own,  it  may  indeed  be  said  in  safety  tiiat 
a  true  myringitis,  implicating  the  middle  layer  of  tlie  membrane, 
rarely,  it  ever,  occurs.  Nevertheless,  it  is  often  observed  that  an 
inflammation  of  the  external  auditory  canal  localizes  itself  in  the 
outer  layer  of  this  important  partition  between  the  outer  and 
middle  ear.  Also  an  inflammation  of  the  mucous  membrane 
of  the  middle  ear  may  localize  itself  on  the  inner  surface  of  the 
drum-head.  Hence,  clinically,  myringitis  may  be  classed  among 
the  disciifles  of  the  ear,  for  the  fact  is  that  an  inflammation  of 
the  skin  of  the  external  canal,  or  of  the  mucous  membrane  on 
the  inner  surface  of  the  meiidiraua  tynipnni,  liaving  culminated 
in  the  drum-head,  will  [jnxluce  such  modifications  in  that  mem- 
brane as  to  demand  attention  somewhat  different  from  that 
obtained  if  the  intlanimation  occurring  in  these  constituent 
structures  had  localized  itself  elsewhere. 

As  an  idiopathic  disease,  myringitis  is  of  rare  occurrence:  as 
a  secondary  event,  very  frequent.' 

Si/mp(miifi. — A  typical  case  of  so-called  myringitis  is  charac- 
terized by  pain  and  tinnitus,  but  not  intense  hardness  of  hearing. 

'  Gnibcr,  Motmt«*chr.  f<ir  Ohrenheilkun'le,  No8.  !',  ll,RDd  12,  1875. 
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ITpon  inspection  it  will  be  sfeit  tliat  the  membrana  tyrapani  is 
cntiijt'stt.'d,  iisuuliy  very  greiitly  if  tlie  liisease  has  advanced,  but 
thiit  its  position  is  not  abnortniil,  and  that  tlie  adjacent  wall  of 
the  auditory  canal  is  little  or  not  at  all  congested.  At  the  same 
time  the  Eustachiati  tube  may  be  found  entirely  free,  and  the 
tiu-mbrana  tympani  will  give  no  evidence  by  bulging  that  there 
is  secretion  in  t!ie  tympanum.  Hence,  then,  there  may  be  an 
inflammation  localized  in  the  membrana  tympani,  the  external 
au<litory  canal  and  the  miildle  ear  lieing  free  from  inflammation. 
It  would  seem  but  just,  therefore,  to  give  the  name  of  myrin- 
gitis to  such  a  discai5c,  and  mark  out  for  it  a  special  treatment. 

By  further  watching  such  a  cjise,  it  will  be  found  that  the 
memhnma  tympani  becomes  gradually  thicker  from  intiltration. 
and  at  last  pus  will  be  found  on  the  outer  surface,  without  the 
existence  of  a  spontaneous  opening  in  the  membrane.  By 
wiping  away  this  product  of  inflammation,  the  outer  surface  of 
the  membrane  will  be  found  very  red,  in  some  cases  almost 
granular,  and  it  will  bleed  if  touched  roughly.  This  condition 
of  lireaking  down  may  go  on  until  an  ulcerated  spot  is  at  last 
formed  on  the  outer  surface  of  the  ilruni-head.  The  latter  may 
lead  to  a  y>erforation  of  the  menibrana  tympani,  by  erosion  from 
without  inward.  The  hearing  in  the  meantime,  however,  does 
not  suffer  as  it  does  when  the  tympanic  cavity  is  primarily  and 
ehietly  affected  by  disease.  As  I  have  assured  myself,  by  means 
of  the  catheter  and  by  incisions  through  tiie  drum-head,  that 
the  tympanum  is  free  from  disease  in  all  such  cases  as  could  be 
termed  myringitis,  which  I  have  seen,  I  am  disposed  to  consider 
so-called  myringitis,  an  inflantmation  usually,  if  not  always,  of 
the  dermoid  layer  of  the  drum-head. 

If  the  mucous  surface  only  of  the  membrana  tj'mpani  is  in- 
flamed, it  is  not  easy  to  make  such  a  delicate  diagnosis,  and, 
furthermore,  there  is  no  proof  that  inflammation  would  remain 
localized  on  the  inner,  as  it  does  on  the  outer  surfac-e  of  the 
membrana  tympani.  Doubtless,  localized  inflammation  does 
occur  on  the  inner  surface  of  the  drum-head,  but  the  symptoms 
it  produces  are  not  as  distinctive  as  those  produced  by  inflam- 
mation of  the  dermoid  biyer. 

The  symptoms  of  acute  myringitis  may  be  learned  from  the 
following  case,  which  will  also  snow  the  clinical  significance  of 
the  disease : 

A  gunsmith,  a  large,  healthy  man,  40  years  old.  complained 
of  some  earache,  considerable  deafness,  and  marked  tinnitus  in 
his  left  ear,  all  of  which  he  attriliuted  to  exposure  to  cold  air 
on  that  side  of  the  iiead  i'ot-  .several  hours,  while  at  work.  On 
inspection,  the  membrana  tympani  was  found  reddened,  dry, 
scaly,  and  somewhat  thickeneil,  i.  e.,  it  looked  more  like  a  piece 
of  thick  sheepskin  than  the  delicate  normal  drum-head.     The 
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hearing  was  fomjd  to  be  /(j  in.  for  small  wateh.  Tuuiiig-ft)rk, 
on  vertex,  heanl  best  on  affected  side.  The  position  of  the 
membrane  did  not  seem  altered,  but,  as  the  latter  looked  thick, 
and  as  I  suspected  there  migiit  be  retained  secretion  in  the 
tympimuni,  the  membrane  was  incised ;  nothing  hut  air  came 
whistling  throngli  the  cut  when  Valsalva's  innation  was  per- 
formed. The  hearing  improved  slightly.  The  perforation 
healed  in  a  few  hours,  and  the  ne.xt  day  the  hearing  was 
reduced  again  to  5%  for  the  watch.  The  paiii,  though  slight, 
continued;  the  membrane  looked  more  swollen;  the  tinnitus 
was  still  annoying.  In  the  course  of  two  or  three  dayw,  the  man 
presenting  himself  at  the  Intinnary,  the  membrana  tynipani 
was  found  to  be  covered  with  a  film  of  pus,  beneath  which  the 
membrane  was  quite  red.  The  pain  had  now  become  less. 
Under  instillations  of  zinc  and  opium,  the  secretion  ceased,  the 
drum-head  liealcd,  and  the  hearing  returned,  without  there 
having  been  any  symptom  of  disease,  excepting  in  the  dermoid 
layer  of  the  memljrana  tympani. 

Dijf'crfiitiul  Diagnosis  hehceen  Acute  MyToigiUs  and  Arute  Otitis 
Media. — The  disease  most  likely  to  be  confounded  with  acute 
myringitis  is  acute  inflammation  of  the  middle  ear,  but  it  will 
be  found  that  there  are  some  very  characteristic  features  by 
which  the  one  may  be  distingui.shed  from  the  other.  In  acute 
otitis  media  there  is  found,  early  in  tlie  disease,  an  indi-awing 
of  the  membrana  tympani,  without  thickening,  and  the  redness 
is  limited  to  the  manubrial  plexus  and  the  upper  periphery. 
In  acute  myringitis,  however,  the  membrane  becomes  first 
evenly  red  all  over,  rough  from  partial  exfoliation  of  epithelium, 
and  then  (hick  and  infiltrated,  but  not  indrawn  ;  rather  flattened 
than  otherwise,  or  its  position  remains  very  nearly  normal. 
The  pain  in  otitis  media  is  intense,  while  in  acute  myringitis  it 
is  not  80  terrific.  In  the  former  disease,  the  secretion  forms 
within  the  tympanum,  and  there  is  conse(|uently  a  marked 
tendency  to  perforation  of  the  membrana  tympani  from  within 
outward.  In  acute  ntyringitis  there  is  no  special  tendency  to 
perforation,  though  there  nuiy  be  such  an  occurrence  in  the 
mcmbratie,  by  erosion  from  without  inward.  Then,  further, 
the  secretion  in  otitis  media  is  copious,  and  it  may  be  either 
mucous  or  purulent.  In  acute  myringitis,  however,  it  is  scanty 
anil  ])urulent.  In  the  former,  tlie  febrile  and  constitutional 
8yni]>ti)m8  are  severe  and  often  grave,  while  in  acute  myringitis 
such  severe  symptoms  are  wanting.  These  facts,  added  to 
others  previously  mentioned,  would  seem  to  warrant  a  conclu- 
sion tliat  there  nuiy  be,  at  least  clinically,  an  independent  disease, 
which  may  be  termed  acute  myringitis.  Myringitis  may  occur 
in  those  afl'ected  with  chronic  tuberculosis  of  the  lungs. 
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Etiology. — The  most  usual  cause  of  myringitis  is  sudden  ex- 

f)08urc  of  the  druni-heiid  to  eold.  This  may  occur  either  from 
)la8t.s  of  cold  air  on  tlie  <lruni-head  or  from  exposure  of  it  to 
sudden  cold  in  plunging  or  huthing  in  cold  water.  The  latter 
exposure  ia  most  commonly  ineurred  at  the  seaside.  The 
disease  may  also  be  caused  by  iiistilhitions  of  irritating  fluids 
into  the  auditory  canal  or  hy  violence  from  any  source.  The 
membrane  may  he  scalded,  a?!  in  a  case  observed  by  Bezold.' 

Treatment. — The  treatment  indicated  in  the  acute  stage  ia 
depletion  of  the  congested  membrane.  Leeching  near  the  ear 
will  give  relief,  but  a  quicker  way  is  scariticatioti  of  the  mem- 
brana  tympani,  aa  suggesteti  by  Dr.  Blake.  From  two  to  four 
cuts  may  be  made  in  each  case,  the  points  selected  for  incision 
being  those  of  greatest  prominence  or  congestion.  Care  must 
be  taken  not  to  cut  through  into  the  tympanic  cavity.  Relief 
is  obtained,  as  a  rule,  hy  one  scaritication.  I  have  practised 
this  form  of  treatment,  with  success,  in  acute  cases.  Even  in 
the  acute  stages  I'olicf  to  jiain  nniy  l>e  given  by  insufflations  of 
boric  acid,  or  of  borax,  finely  powdered.  It  has  seemed  to  me 
that  in  some  cases  the.'^c  insutllations  tended  to  abort  the  disease.  ' 
I  have  also  Ibutid  extremely  serviceable  the  calendulated  boric 
acid,  as  recommended  by  T>r.  Samuel  Sexton,'  of  New  York. 
This  powder  is  prepared  by  fir.it  triturating  together  equal  parts 
by  weight,  of  tincture  of  Oikndiila  officinal  is  ana  finely  powdered 
boric  acid.  Evaporate  the  calendula  down  in  a  water-bath  at  a 
temperature  of  about  1;>()°  F.,  to  a  pasty  consistence,  and  then 
mix  with  one-half  the  boric  acid ;  evaporate  to  dryness,  add  the 
other  half,  and  triturate.  This  strongly  calendulated  boric  acid 
should  then  be  mixed  with  twice  its  weight  of  pure  boric 
acid,  and  further  triturated,  when  the  surgeon  has  what  is 
frc(iuentty  alluded  to  in  this  work  as  calejuiulated  boric  acid.  The 
original  strongly  calendulated  powder  may  be  mixed  with  oidy 
an  equal  weight  of  pure  boracic  acid,  if  so  desired;  but  I  have 
employed  only  that  form  made  of  one  part  of  the  original 
strongly  calendulated  jjowder  and  two  parts  of  pure  boric  acid, 
which  is  equivalent  to  one  part  of  calendula  to  three  parts  of 
boric  aciil.  If,  however,  secretion  is  established  from  the  in- 
flamed outer  surface  of  the  drum-membrane,  the  use  of  these 
same  ]iowder8  will  ahnost  invariably  check  the  discharge,  pro- 
tect the  ulcerated  .suriace  of  the  membrane,  and  promote,  by 
their  determent  influence,  a  ready  healing.  If  a  fluid  applica- 
tion is  required  or  desired,  the  following  may  be  used : 

li — Zinci  sulpluitis,  gr.  j-ij.  I 

Tiiict.  opii,  f  ,^.  I 

Aqiin",  fjvij.'  I 

■  American  Jouni.  (Hoi.,  vol.  iv.  1882.  J 

<  New  York  Med.  Kecurd,  Dec.  31,  1881.  ^^^^^^U 
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Of  this  ten  drops,  warmed,  may  be  put  into  tiie  ear,  once  or 
twice  daily.  The  ear  shonkl  bo  cleansed  by  absorbent  cotton 
rather  than  by  syringing,  since  the  latter  tends  to  promote 
granulations.  If  granulations  form,  they  may  be  touched  by 
strong  solutions  ot  nitrate  of  silver  on  the  cottou-dosail  on  the 
cotton-holder. 

Abscess  of  the  Membrana  Tyrapani. — There  may  be  a  true 
abscess  of  the  drum-membrane  without  perforation  of  the  latter. 
Two  cases  are  reported  by  Marian  ;'  in  one  the  abscess  occurred 
in  the  anterior  lower  quadrant  of  the  membrane,  and  in  the 
other,  above  the  short  process.  I  have  seen  two  cases  of  abscess 
in  or  on  the  membrana  tympani  without  perforation  of  the 
membrane;  once  in  the  membrana  flaccida,  and  once  in  the 
postero-superior  quadrant  implicating  the  adjacent  Avail  of  the 
auditory  canal.  In  the  cases  I  observed,  there  was  pain,  Spon- 
taneous rupture  occurred  in  the  first  named,  and  in  the  latter 
instance  I  incised  the  abscess,  with  instant  relief  to  the  pain. 
Pain,  autophony,  ami  great  tinnitus  had  been  annoying  the 
patient  for  a  fortnight  before  the  operation.  The  membrana 
tympani  was  thickened  in  this  case,  before  the  abscess  formed, 
b^v  the  habit  of  excessive  bathing  and  diving  in  cold  sea-water, 
in  which  the  jiatient  had  indulged  for  man\'  years  in  summer. 
In  winter-time  he  was  in  the  habit  of  putting  water  into  his 
ears  in  various  ways.  This  unfortunate  habit  had  produced  a 
gradual  thickening  of  the  dermis  of  the  membrana  tympani.  A 
myringitis  ensuing  upon  exposure  to  cold,  an  abscess  formed 
and  was  retained  Iteneath  the  abnormally  thick  dermis,  instead 
of  rapidly  eiuling  in  the  forfiuition  and  rupture  of  a  vesicle,  as  18 
often  seen  in  myringitis  from  exposure  to  cold. 


CHRONIC   INFLAMMATION. 

Ulcers  In  the  Dermoid  Layer, — As  a  consequence  of  acute  ex- 
ternal otitis  or  of  acute  myringitis,  ulcers  may  form  on  the 
membrana  tympani.  As  has  been  stated  when  alluding  to 
acute  myringitis,  erosion  of  the  dermoid  layer  of  the  drum-head 
may  occur  in  that  disease.  The  tirst  stage  of  such  erosion 
would  imjdicate  the  outer  layer,  while  subsequent  advances  of 
the  disease  would  involve  the  deeper  layers.  Hence,  an  ulcer 
on  the  drum-head  may  assume  a  terraced  shape,  the  upper 
stratum  being  the  dermoid,  the  middle  the  fibrous,  and  tlie 
inner  the  mucous  layer  of  the  membrana  tympani. 

Most  usualh',  however,  the  ulcerative  process  on  the  drum- 
head does  not  pass  beyond  the  two  outer  layers.     That  true 

'  Archiv  f.  Ohrenh.,  Bd,  xvii.  8.  84,  1881, 
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alcerative  proeewM  do  occur  here,  has  been  faUj  dioim  hj 
J. '  Jrne  Green.' 

^fmploms. — Socii  a  prooMs  on  the  dram-bead  mar  be  attended 
with  Bome  loss  of  hearing,  and  asoallv  some  tinDitas  aarinm. 
bat  pain  is  entirelj  abeenL  The  attentioo  of  the  patient  is 
caDed  to  the  ear  parti  v  bv  some  hardness  of  hearing  and  the 
sabjeetire  noise,  hot  cfaieflv  h\  the  scanty  and  sknr  disciiarge. 
The  scaatioess  and  slowness  of  the  discharge  lead  to  a  hardening 
of  it  aboQt  the  meatus,  and  the  ear,  leeluig  drr  and  stiff,  the 
patient  is  inclined  to  pick  at  it.  Bv'sncn  manipalatioo.  drr 
scales  of  dark  maner  are  palled  fixxn  die  meatus,  and  an 
nnudlj  another  incentive  to  the  p«ti«it  to  seek  med&ai  aid. 

Qnueg. — ^This  alceration  of  the  dermoid  and  other  lasers 
die  memhrana  tympani,  I  have  nniformlj  foaqd  in  the  poorl; 
nourished  classes  of  the  Infirmarv.  A  process  in  the  extemt_ 
ear,  especiallj  on  the  oater  sorface  of  uie  membiana  tympani, 
which  otherwise  would  ran  an  acate  coarse  and  then  diaappear, 
tends  to  become  chronic  in  the  poor  and  the  andean.  In  addi- 
tion to  poverty  and  ancleanliness,  there  mast  be  added  ignorant 
neglect  or  improper  domestic  treatment,  the  latter  consisting 
chiefly  of  instilling  oils  which  clog  the  ear  and  become  rancid, 
or  by  the  direct  instillation  of  irritants  of  various  kinds.  It 
can  be  seen  how  readily  all  these  circumstances  tend  to  p>rovoke, 
in  the  cachectic  especially,  a  chronic  alceration  in  the  external 
ear.  For  it  is  a  skin  disease,  a  cutaoeoas  ulcer,  that  b  to  be 
contended  with  in  such  cases. 

I^rynoau  and  Trmtmenl. — The  progncds  is  fiivorable  if  the 
proper  treatment  is  carried  out,  but,  luke  every  other  aural  dis- 
ease, this  tends  to  chronicity  in  the  moet  ^vorable  circumstances 
if  not  properly  managed. 

Should  the  condition  of  the  patient  demand  constitutional 
remedies  (and  it  alvi-sys  will,  according  to  my  observation),  some 
form  of  iron  will  be  found  of  great  benefit  The  svrup  of  the 
iodide  of  iron,  or  some  one  of  the  numerous  preparations  of  iron 
and  cod-liver  oil,  will  render  good  service  in  these  cases. 

The  local  treatment  is  of  the  greatest  importance  in  ulcera- 
tion of  the  membrana  tympanL  The  auditory  canal  must  be 
carefully  cleansed  by  the  surgeon  by  swabbing  with  absorbent 
cotton  on  the  cotton-holder,  or  bv  syringing  with  warm  water 
often  enough  to  prevent  accumulation  of  matter.  But  the  se' 
cretion  in  theee  cases  is  not  usually  copious.  It  is,  howevery 
tenacious,  and  the  patient  is  rarely  able  to  remove  it  thoroughly 
by  syringing.  It  is,  therefore,  of  prime  importance  that  the  sur- 
geon should  wipe  off  the  drum-head  and  inner  end  of  the  canal,' 


*  Ulcentioa  of  the  dermaid  larer  of  tiie  m«mbnuu  trmpani. 
Auoictto  OloL  Soc.,  tuL  i.  p.  431, 1873. 
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by  means  of  absorbent  cotton  on  the  cotton-holder.  This  s>houlfi 
be  done  very  carefully  and  thoroughly,  under  good  illumitiation 
of  the  canal,  by  means  of  the  forehead-mirror.  To  attempt  to 
cleanse  an  ear  by  swabbing  it  out,  without  isuch  illumination,  is 
worse  than  useless;  it  is  always  painful,  and  moat  usually 
injurious. 

The  [lerfuiictory  custom  of  turning  the  sufferer's  ear  towards 
a  window,  and  blindly  forcing  into  the  meatus  a  probe,  armed 
or  unarmed  with  a  tuft  of  cotton,  or  a  brush,  is  extremely 
hazardous.  The  canal  varies  enough  in  evvry  patient  to  war- 
rant special  illumination,  by  means  of  ear-funnel  and  foreliead- 
niirror.  By  tliis  means  the  curves  in  the  canal  are  not  struck 
and  wounded,  as  they  are  when  tlie  ranai  is  niani[iulated  in  a 
less  scientific  way.  After  the  canal  is  properly  lighted  and  the 
membrana  tympani  perfectly  visible,  let  the  latter  be  wiped  off 
by  means  of  a  tuft  of  cotton  on  the  flexible  cotton-holder. 
When  tlie  ulcerated  niemljrane  is  thus  cleansed,  the  local  reme- 
dies may  be  applied.  These  may  consist  of  insuHlations  as  sug- 
ge8te<I  for  myringitis,  p,  318,  or,  in  the  more  chronic  stages,  of 
applications  of  nitrate  of  silver  or  of  sulphate  of  copper.  Dr. 
J.  O.  (4reen  has  foun<i  the  latter  very  beneiicial  in  ulceration  of 
the  dermoid  layer  of  the  drum-head.  Nitrate  of  silver  is  best 
employed  in  solution;  in  these  cases  it  shouhl  not  he  instilled 
into  tlio  ear  and  allowed  to  find  its  way  to  the  fundus  of  the 
canal  and  the  <lrum-liead,  hut  it  should  bo  applied,  by  means  of 
cotton  on  the  hohJer,  directly  to  the  diseased  spot.  Solutions 
of  sulphate  of  copper  may  he  applied  by  means  of  the  cotton- 
holder,  or  the  solid  crystal  may  be  used.  Dr.  Green  prefers  the 
latter  to  the  nitrate  of  silver  in  any  form,  in  these  cases. 
^Neither  the  cleansing,  unless  it  be  by  very  absorbent  cotton, 
nor  the  treatment,  as  a  rule,  is  to  be  entrusted  to  the  patient  in 
these  forma  of  aural  disease,  for  the  reasons  already  given,  that 
syringing  tends  to  promote  granulations,  as  indeed  do  instilla- 
tions of  medicinal  solutions,  heretofore  so  largely  prescribed  for 
the  patient's  use  at  home.  Ah  insufflations  of  powders  form  the 
best  mode  of  treatment,  and  as  the  patient  cannot  apply  them 
to  liis  ear,  nor  have  it  done  at  home,  the  treatment  naturally 
falls  into  the  hands  of  the  suriteon. 


Perforation  of  the  Uembrana  Flaccida. — Perforation  of  Shrap- 
nell's  membrane,  or  the  membrana  ilaccida,  appears  to  be  an 
uncommon  occurrence.  It  is  usually  found  to  be  the  result  of 
chronic  disease,  either  within  the  tympanic  cavity  or  the  external 
auditory  canal,  most  usually  the  fornjer,  and  is  generally  at- 
tended with  great  hardness  of  hearing.  Most  proliably  the 
ulcerative  process  attacking;  this  part  of  the  membrana  tympani 
also  greatly  implicates  the  liead  and  neck  of  the  malleus  and  the 
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body  of  the  incus,  and  the  joint  between  these  two  ossicles. 
I  have  seen  eleven  cases  of  perforation  of  the  membranaflaccida, 
all  of  them  large,  but  uuassociated  with  perforations  elsewhere 
iu  the  menibrana  tynipani. 

The  niembrana  Haccida.  or  the  flaccid  membrane  of  Sbrap- 
nell,  may  be  briefly  described  as  a  fan-shaped  region,  the  lower 
borders  of  which,  or  the  imagined  sticks  of  the  fan,  run  back- 
ward and  fonvard  from  the  short  process  of  the  malleus  above 
the  upper  edge  of  each  so-called  fold  of  the  niembrana  fympaui, 
forming  a  lower  boundary  about  five  mm.  long.  The  upper 
edge  of  this  important  part  of  the  membrana  tympani  corre- 
sponds to  that  peetiliar  part  of  the  general  periphery  of  the 
drum-head  known  as  the  .segment  of  Rivinus.  The  latter  is, 
perhaps,  more  accurately  descriijed  as  the  margo  tympanicus, 
or  the  inner  edge  of  the  upper  bony  wall  of  the  external  audi- 
tory canal,  and  may  be  looked  upon  as  the  osseous  complement 
of  the  annulus  tympanicus,  to  the  innermost  and  free  edge  of 
which  the  external  ligament  of  the  malleus  is  attached.  The 
niembrana  flaccida  thus  outlined  is  about  three  mm.  high, 
measuring  from  the  short  process  up  to  the  point  of  attachment 
of  the  membrane  to  the  upper  osseous  wall  of  the  auditory  canal. 
This  membrane  is  composed  of  only  two  layers,  an  outer  skin 
layer  from  the  auditory  canal  and  an  inner  layer  of  mucous 
membrane  reflected  from  the  tympanic  cavity  and  the  inner 
surface  of  the  margo  tymjianicus.     Directly  behind  the  central 

Eart  of  the  membrana  flaccida  is  the  neck  of  the  malleus,  the 
ead  of  which  lies  behind  the  margo  tympanicus.  The  front 
part  of  this  membrane  is  stretched  over  the  anterior  upper  part 
of  the  tympanic  cavity,  entrance  to  which  at  this  j>oint  is  above 
the  so-called  anterior  pocket  of  the  drum-head.  The  back  part 
of  this  membrane,  behind  the  neck  of  the  malleus,  is  stretched 
over  the  front  end  of  a  long  and  shallow  groove  yet  to  be  <le- 
scribed,  and  at  this  point  the  niembrana  flaccida  is  about  two 
mm.  from  the  lower  part  of  the  body  of  the  incus.  This  po.s- 
terior,  groove-like  cavity  is  wedge-shaped,  bounded  on  its  inner 
side  by  the  upper  part  of  the  body  of  the  incus  and  its  short 
horizontal  process,  and  on  its  outer  side  by  the  inner  surface  of 
tlie  margo  tympanicus.  The  edge  of  the  wedge-shaped  groove 
points  downward,  and  its  base  opens  upward  toward  the  tegmen, 
while  in  its  long  diameter  it  widens  and  fades  away  backward 
into  the  tympanic  cavity  and  mastoid  antrum.  At  its  anterior 
end  and  on  its  outer  side  this  groove  is  covered  iu  from  the 
external  auditory  canal  by  the  back  part  of  the  membrana 
flaccida.  Hence,  when  the  membrane  gives  way  at  this  point, 
egress  is  given  to  matter  from  the  upper  and  back  part  of  the 
tympanic  cavity,  and  from  the  mastoid  antrum. 
Sometimes  a  perforation  in  the  membrana  flaccida  is  directly 
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over  the  short  process  of  tlie  malleus,  opening  then  into  what  is 
termed  by  Prussak  and  Gustav  Bnmner,  a  third  pouch  of  the 
drum-head.  This  third  pouch  is  said  by  the  former  writer,  who 
iirst  described  it,  to  open  into  the  tymjianie  eanty  at  one  point 
oidy,  viz.,  haekw'ard  over  tlic  position  of  the  posterior  pouch  of 
von  Troeltsch. 

In  perforations  of  the  central  part  of  the  merabrana  flaccida, 
the  neck  of  the  malleus  is  expose<l,  and  in  anterior  perforations, 
i.  e.,  ill  those  in  front  of  the  neck  of  the  malleus,  entrance  is 
effected  directly  to  tlie  large,  upper  space  in  the  front  part  of 
the  tympanic  cavity,  near  the  tympanic  end  of  the  Eustachian 
tube. 

Po.sterior  perforations  arc  usually  attended  with  groat  dis- 
charge, and  connected  with  mastoid  symptoms;  they  are  also 
the  most  obstinate  and  accompanied  by  profound  deafness. 

Central  perforations  are  most  apt  to  he  connected  with  disease 
in  the  external  auditory  canal,  hut  are  least  obstinate  to  treat- 
ment, and  are  not  usually  attended  with  such  profound  hardness 
of  hearing  nor  so  great  a  discharge. 

Anterior  perforations  are  most  likely  to  be  connected  with 
pronounced  disease  in  the  narus,  Eustachian  tube,  and  the  tym- 
panic canty,  and  to  give  exit  to  a  copious  disdiarge.  But  they 
have  seemed  to  me  to  he  the  most  remediable. 

In  cases  of  destruction  of  the  entire  membrana  flaccida, 
attende<l  with  erosion  uf  the  margo  tym])an!cus,  there  come  into 
view,  directly  over  the  line  of  the  folds  of  the  membrana 
tyinpani,  the  neck  and  head  of  the  malleus,  and  the  junctiou 
of  the  latter  with  the  incus,  the  body  of  the  incus  with  the 
upper  part  of  its  descending  crus,  and  the  jtroxinud  part  of  its 
short,  horizontal  cms.  In  such  cases  of  extensive  destruction 
the  entire  dome  of  the  tym[)atium  under  the  roof  can  be  viewed 
by  turning  tlie  jiatient's  head  to  the  ojiposite  side,  and  tliere 
may  be  seen  as  well  the  cavity  of  the  u[)per  and  front  part  of 
the  tympaimm,  and  a  dark  cavity,  in  tlie  back  part  of  the  space 
thus  opened  around  tlie  head  of  the  malleus  and  body  of  the 
incus,  which  is  the  beginning  of  the  mastoid  antrum. 

When  the  )>crl"oration  is  in  the  anterior  part  nf  the  membrana 
flaccida,  the  V'aisalvan  inflation  is  likely  to  produce  a  charac- 
teristic perforation-whistle,  but  when  the  perforation  is  else- 
where in  the  flaccid  membrane,  a  perforation-whistle  on  inflation 
by  any  means  is  not  likely  to  be  produced,  as  can  be  readily 
understood  upon  reflecting,  that,  except  in  anterior  iterforations, 
the  body  of  tlie  malleus  and  incus  intervene  between  the  cavity 
of  the  tympanum  and  the  perforations.  Another  feature  in 
tliesti  ca.se8  of  perforation  in  the  membrana  flaccida,  is  the  ab- 
sence of  perforation  in  the  membrana  tympani  below  the  folds. 
I  have  only  once  observed  a  perforation  here  coexistent  with 
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perforation  in  tho   nicnibrana  fiaecida.     Dr.  C.  J.  Blake'  has 

fiven  an  account  of  a  case  in  which  a  small  perforation  in  the 
acci«l  nienibrane  was  associated  with  a  large  opening  in  the 
membrana  tympani  proper.  Sometimes,  eBpecially  in  the  pos- 
terior forms,  denuded  hone  can  be  felt  through  these  perfora- 
tions. My  experience  in  this  form  of  aural  disease  extends  over 
twelve  cases.  Perhaps  one  of  the  rarest  circumstances  in  these 
cases  is  to  find  a  similar  perforation,  or,  in  fact,  a  perforation 
of  any  form,  in  both  membrauie  ilaccida'  existing  at  the  same 
time.  An  account  of  such  a  rare  occurrence  will  be  given  iu 
Case  Vn. 

IVeatmait. — The  existence  of  a  f)erforation  in  the  membrana 
flaccida.  excepting,  perhaps,  the  central  variety,  indicates  great 
disease  in  the  upper  part  of  the  tympanic  cavity.  As  the  bulk 
of  the  uialleiis  and  incus  lies  in  the  dome  of  tiie  tympanum, 
directly  behind  the  membrana  flaccida,  there  is  necessarily  an 
imiiediment  offered  by  them  to  the  escape  of  matter  from  the 
cavity  of  the  drum,  when  the  only  perforation  in  the  membrana 
tympani  is  in  the  ilaccid  part. 

The  only  efhcient  treatment  of  tympanic  disease,  in  these 
cases  iu  which  the  perforation  in  the  flaccid  membrane  is  but  a 
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symptom  of  the  position  of  the  disease,  is  by  means  of  the  tym- 
panic syringe.  The  form  I  have  used  for  some  years  is  that 
described  by  Dr.  C.  J.  Blake.  It  consists  briefly  in  a  dentist's 
syringe  of  hard  rulibcr,  about  9  cm.  long,  and  about  1.50  cm. 
in  diameter.  To  this  is  added  a  short  tube  of  glass,  making 
a  transparent  "  neck,"  in  diameter  .5  mm.  to  which  curved 
nozzles  9  cm.  in  length,  with  diameters  varying  from  J  to  1| 
ram.  may  be  fitted.      The  neck  alluded  to  above  may  be  of 


'  Truiisuctions  American  Otological  Six;iety,  vol.  i.  p.  546,  1875. 
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glass  or  metal,  ami  should  be  made  to  screw  oft'  and  on.  A 
metal  "  neck  "  has  prove<l  most  satisfactory  to  the  writer, 
because  much  more  durable  than  glass.  With  such  an  instru- 
ment the  surgeon  can  both  cleanse  and  medicate  directly  a 
diseased  tympanum  far  better  than  in  any  other  waj.  The 
experiences  of  J,  Orne  Green,'  C.  J.  Blake,'  A.  II.  Buck,'  and 
n.  (t.  Miller,''  arc  of  great  interest  and  value  in  I'urtber  elucida- 
tion of  this  imjiortant  form  of  aural  disease 

Dr.  C.  J.  Blake''  writes  me  the  tbllowing  description  of  his 
new  tympanic  syringe.  It  is  a  sort  of  combination  of  the 
middle-ear  syringe,  and  Hartmann's  canula,  and   is  useful  in 
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washing  out  the  middle  ear.  It  consists  of  a  brass  tip  with  a 
email  handle  on  it;  over  one  end  of  this  tip  is  slipped  a  rubber 
tube  connecting  \vith  any  form  of  rubber  syringe — Davidson's 
or  a  bag-syringe,  for  instance — aiul  to  the  other  end  screws  any 
one  of  the  slender  eanuhe,  such  as  are  used  with  the  middle-ear 
syringe;  it  is,  per  se,  properly  not  a  syringe,  but  the  middle-ear 
nozzle  for  a  syringe. 

Cask  I.  Chronic  discharge  from  the  tympanum,  with  perforation 
of  the  membrana  Jiwrida  posleriorb/. — .John  M.,  seventeen  years 
old,  came  umler  my  care  in  the  Presbyterian  Hospital  (»f  Phihi- 
delphia.  in  -Fuly,   1872.      He  states  that  liis  iirst    ear-trouble 

'  Boston  Med.  and  SiirKicnl  .lournnl,  Miircli  26,  1874. 
'  Trnnsttctions  Arnorioiin  Ot<ilo(;icnl  Society,  1874,  vol.  i.  p.  .546. 
'  Dinynosis  nnd  Tn-alnn^nl  of  Ear  Disuases.     New  York :  \Vm.  Wood  &  Co., 
1880. 
*  Trnnsoctioiu  AmcricAn  Otological  Society,  1878,  vol.  ii.  p.  267. 
»  March  31,  1884. 
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occurred  when  he  was  four  years  old.  lie  is  a  pale,  intelligent 
lad,  a  hard  student  in  a  clasisieal  -school.  His  t'atlier  died  insane, 
and  lie  has  a  brother  wlio  is  hopeleesU'  insane.  When  the 
patient  was  twelve  years  old  he  began  to  have  "gatherings  in 
hia  ear"  about  twice  each  winter.  A  year  before  lie  became  my 
patient,  a  constant  and  most  copious  discliarge,  preceded  by 
pain,  became  established  in  the  right  ear.  When  I  made  my 
first  examination  of  his  ear,  in  July,  1872,  the  niend)rana  tym- 
paiii  was  found  saturated  with  a  yellowish-green  pus.  The  only 
perforation  in  the  membrana  tymjiani  waa  in  the  niembrana 
flaccida,  above  and  behind  the  short  ftrocess  of  the  malleus,  but 
at  no  time  was  there  a  perforation-whistle  obtained  iiy  any  mode 
of  inflation  of  the  tympanic  cavity.     The  hearing  was  reduced 

to   -      '  for  the  watch,  and  for  the  voice,  nil.     I  passed  a  probe 

ou  tt. 

a  short  distance  into  the  perforation.  The  cavity  waa  sensitive, 
but  there  was  no  denuded  lione.  The  treatment  consisted  of 
instillations  of  a  solution  of  nitrate  of  silver  (SO  gr.  to  f.^j)  once 
a  week,  at  the  ho8[iital,  ami  (he  patient  was  ordered  to  syringe 
his  ear  three  times  daily  at  home,  and  to  instil  a  solution  of  zinc 
(gr.  X  to  f.^j).  For  the  latter  solution  were  sometimes  sub- 
stituted solutions  of  alum,  and  later  a  solution  of  nitrate  of 
lead.  In  four  nionth.s  the  discharge  ceased,  the  nitrate  of  lead 
apparently  having  had  the  best  effect  on  the  aural  disease  in 
this  case. 

In  November,  five  months  from  the  beginning  of  treatment, 
the  membrana  tympani  had  assumed  an  almost  normal  appear- 
ance, except  the  cicatrix  in  the  mendirana  flaccida. 

At  no  time  were  there  any  granulations,  and  the  discharge 

remained,  uniformly,  of  a  light  color,  and  of  the  consistence  of 

.50  in 
cream.     The  hearing  improved  to  VTriL    f*""  ^^^  watch,  and  the 
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voice  could  be  heard  close  to  the  affected  ear. 
tube  was  pervious. 

On  the  first  of  .lanuary,  1873,  the  patient  was  found  com- 
plaining of  pain  and  soreness  in  tlie  mastoid  process  of  the 
affected  ear,  but  he  had  no  symptoms  of  fever.  Perfect  physical 
rest,  with  attention  to  general  health,  was  ordered,  and  by  the 
10th  of  the  month  all  mastoid  symptoms  had  vanished.  l"'here 
was  no  return  of  the  discharge  as  the  pain  subsided,  but,  as  the 
jiatient  was  studying  too  much  at  his  school,  his  health  began 
to  fail,  and  he  was,  therefore,  ordered  to  quit  school  and  take  as 
much  exercise  in  the  open  air  as  possible. 

By  tlic  1st  of  December,  1873,  the  discharge  returned,  with 
pain  in  the  ear  and  soreness  when  the  auricle  was  pulled  gently. 
The  discharge  continued  for  three  montlis  and  a  half,  with  per- 
sistence of  the  old  perforation  in  the  membrana  flaccida.     I 
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could  rcaililj  sec  the  discharge 


slowly  from  the  perfora- 
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lion,  aitei'  iirying  tiie  orince  with  the  eottoii-iKPiner. 

At  this  sci'Otid  attack  of  discharsfc  from  the  car,  the  stronscth 
of  the  sfdution  of  nitrate  of  silver  was  increased  to  480  gr.  to 
f.\j.  Thie  caused  intense  pain  for  a  few  minutes;  then  the  pain 
ceased  entirely.  In  conjunction  with  apjilications  of  the  strong 
solution  of  silver,  the  patient  used  a  strong  eohition  of  the  sul- 
phate of /.inc  (.30  gr.  to  f.^j)  at  home,  which  seemed  to  exert  a 
good  etfe<'t  in  the  course  of  one  month.  The  most  careful 
syringing  hccanie  necessary  while  using  tliis  strong  solution  of 
sulp'hatc  of  zinc,  in  order  to  remove  the  coagula  produced  by  it. 
A  few  painful  funinculi  followed  the  cessation  of  the  discharge. 

On  the  22)1  March,  1874,  the  voice  and  the  watch  were  heard 
five  paces.  There  was  a  depressed  cicatrix  in  the  memhrana 
flaccida,  above  and  Ijehtnd  the  t«hort  i»rocess.  The  membrana 
tynipani,  below  the  folds,  was  almost  normal  in  color. 

This  case  came  on  witli  attacks  of  great  pain,  while  the  patient 
was  a  child;  there  was  no  denuded  hone;  the  perforation  in  the 
membrane  was  just  large  enougLi  to  admit  the  small  rouml  head 
of  a  silver  jirohe,  and  tiiei'c  were  from  time  to  time  attacks  of 
pain  and  throbl)ing  in  the  affected  ear,  and  tinally  the  discharge 
ceased  umler  the  use  of  astringents,  in  stronger  solutions  after 
the  relapse,  than  at  first;  there  was  marked  hardness  of  hearing, 
but  1)0  tinnitus  at  any  time. 

It  is  of  interest  to  note  that  the  first  cure  was  et!*ectcd  in  the 
autumn  of  1872,  with  no  relapse  until  tlie  winter  of  l!S7;3-74.  In 
the  wiuter<tf  1872-73,  there  were  simfily  ten  daysof  mastoid  sore- 
ness anil  pain,  with  no  discharge.  The  patient  has  resumed  his 
studies  at  school,  and  has  gained  in  stature,  strength,  and  hearing. 

Throughout  the  previous  history  of  this  case  there  is  shown 
a  tendency  to  recur;  hut  during  the  two  years  he  was  under 
treatment,  lie  had  only  eight  months  of  aural  discharge,  viz., 
the  first  four  moiilhs.  which  were  followed  by  one  year  of 
freedom  from  aural  discharge,  and  tlien  a  recurrence  of  otorrho-a 
lor  three  and  a  half  months,  which  brings  the  history  to  March, 
1874,  after  which  date  the  patient  went  to  reside  in  another  city. 

The  patient  remained  away,  and  <lid  not  give  any  refiort  of 
himself  until  November  2*',  is7i'i,  when  it  was  found  that  tlie 
discharge  had  returned, and  (hat  a  small  polypus  was  |>rolruding 
from  the  perforation  in  the  membrana  flaccida.  The  ]>olypu6 
was  easily  removed,  but  its  precise  point  of  attachment  could 
not  he  determined.  A  small  piece  of  cotton  on  the  liolder  was 
moistened  with  chloi'oacetic  acid  and  passed  through  the  |)er- 
foration,  and  thus  near  to  the  attachment  of  the  polypus.  The 
patient  then  passed  from  observation  on  account  of  ids  residence 
in  a  distant  citv. 


'  I  have  een^ol  to  use  this  acid  in  the  enr,  on  account  of  the  pain  it  inducM. 
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On  the  2d  of  February,  1870,  I  found  tlie  external  auditory 
canal  tumid  at  the  inner  and  upper  end,  where  it  joins  the 
membrana  tyinpaiu',  and  the  latter  in  its  ]>ostorior  half  seemed 
to  bulge  far  forwards  toward  tlie  anterior  wall  of  the  canal.  It 
W!is  pinkish,  greatly  niaeeratcd  with  pus,  looked  like  ordinary 
skin,  and  the  malleus  was  invieilile.  When  the  drnin-head 
was  pressed  upon  below,  pus  welled  out  from  the  perforation  in 
the  flaccid  membrane.  The  condition  of  the  ear  at  that  time 
.  had  been  brought  about  apparently  by  unavuidable  exposure  to 
a  storm  of  wind  and  sleet  a  short  time  previous.  Ai\er  the  ex- 
posure, dull  earache  was  soon  felt,  then  a  discharge  set  in  for 
the  first  time  for  nearly  four  years,  and  the  patient  once  more 
sought  treatment.  The  mastoid  process  was  not  markedly  in- 
volved at  this  time,  tliough  it  lisid  been  some  years  previous  the 
seat  of  great  pain  and  tenderness.  Denuded  bone  now  could  be 
felt  by  passing  a  probe  directly  through  the  jierforation  in  the 
membrane,  being  in  all  probability  a  bare  spot  on  the  margo 
tym|ianicus,  or  on  the  incus.  The  hearing  was  greatly  reduced, 
the  pain  had  been  very  slight  within  the  twenty-four  hours  just 
passed,  the  general  health  was  good,  but  the  riglit  pupil  was 
more  dilated  than  tlie  left.  The  ear  was  kept  carefully  cleansed 
by  warm  water  syringing  for  a  week,  during  which  the  patient 
was  not  seen,  as  he  resided  in  another  city,  where  he  was  in 
college. 

In  the  course  of  ten  days,  when  the  patient  was  seen  again, 
t!ie  drum-head  had  assumed  a  more  normal  position  and  appear- 
ance and  the  malleus  was  visible.  The  tympanic  cavity  was  at 
this  time  cleansed  by  the  tympanic  syringe  already  described. 

After  the  cleansing,  a  few  drops  of  a  solution  of  nitrate  of 
silver  (80  gr.  to  f.^j)  were  injected  with  tlie  tympanic  syringe, 
through  the  perforation  into  the  cavity  beyotid.  At  home  Ije 
was  to  keep  the  ear  clean  liv  syringing  wiih  castile  soap  and 
warm  water.  In  four  days  the  mendjrana  tym[)ani  was  seen  to 
have  assumed  still  further  a  more  normal  a]>pearance  and  the 
discharge  from  the  perforation  was  less.  The  same  Jreatmunt 
with  the  tympanic  syringe  was  gone  through  with  and  the 
patient  was  not  seen  for  a  week.  When  he  came  again  there 
was  scarcely  any  tlischarge,  and  tlie  mend>rana  tympant  looked 
nearly  normal  below  tlie  folds.  At  this  visit,  a  solution  of  only 
sixty  grains  of  nitrate  of  silver  to  the  fluidouiicc  of  water  was 
applied  to  the  tympanic  cavity.  By  the  use  of  the  tympanic 
syringe  some  clieesy  matter  was  washed  out  through  the  perfo- 
ration in  the  flacci<l  membrane,  and  the  patient  told  to  let  his 
ear  alone  and  not  to  syringe  it ;  but  he  did  not  carry  out  these 
orders,  and  when  he  came  again  a  small  yxilyjvus  was  seen  to 
have  sprung  up  over  the  jiei'tbi'sition,  veiy  probably  as  the  result 
of  too  much  syringing.     The  polypus,  which  was  quite  vascular. 


INFLAMMATION,    INJURIES,    MORBID    GROWTHS. 


329 


was  imlled  auay  witli  Blake's  snare,  and  a  few  drops  of  a  solu- 
tion lit'  Tiitrate  of  silver  (480  gr.  to  f.^j)  .injected  into  the  cavity 
tlirougli  tlie  )ierfoi'ation,  witlmnt  any  discomfort  or  inflammatory 
reaction.  In  a  week,  when  tlie  patient  was  seen  again,  tliere 
was  no  discharge  from  the  ear.  In  the  course  of  a  fortnight  tlie 
patient  took  cold,  and  there  was  a  slight  return  of  discharge 
from  the  ear,  accornpRuied  hv  tumidity  and  soreness  in  the 
region  oi'  the  perf(U"ation  and  tlie  jvostcrior  wall  of  the  inner  end 
of  the  auditory  canal.  All  these  symptoms,  liowever.  soon 
vanished  under  gentle  syringing  and  the  injection  of  an  acid 
solution  of  acetate  of  lead  and  laudanum,  hy  means  of  the  tym- 
panic syringe. 

The  denuded  surface  of  bone  felt  through  the  perforation, 
now  seemed  nuu/h  less  in  extent,  and  gradually  it  appeared  to 
he  covered  over  with  periosteum,  as  it  no  longer  could  he  de- 
tected with  a  probe.  The  hearing  became  relatively  normal, 
the  patient  being  able  to  hear  the  voice  three  or  four  feet,  and  a 

pocket  watch    -.  ■      This   improved   condition   continued   for 

some  months,  after  which,  the  patient  was  obliged  by  various 
duties  to  stay  in  atiother  city. 

At  no  time  in  this  case  was  there  any  perforation-whistle 
upon  inflation  of  the  tympanum;  there  was  evidently  purulent 
matter  in  the  cavity  oi'the  tyni|iiinum,  as  shown  by  ihe  welling 
out  of  |ius  througli  tlic  pertnration  in  the  tlaccid  membrane, 
when  the  membrana  tynijmni  below  tlie  folds  was  pressed  u]H)n. 

The  hardness  of  hearing  was  at  times  profound,  and  the  symp- 
toms of  disease  in  the  back  jiart  of  the  upper  tymyianum  and 
mastoid  region  were  marked.  The  unef|ual  difatatinii  of  the 
pujiils  is  well  worthy  of  note,  for  it  was  said  by  tlio  patient  that 
this  liad  been  the  case  always  since  his  ear  had  been  artectcd, 
/.('.,  since  he  was  twelve  years  old;  it  consisted  in  a  partial 
paresis  of  the  right  iris,  which,  tliough  dilatable,  was  sluggish 
under  the  same  stimulus,  hi  comparison  with  the  let\,  and  it 
would  never  open  as  widely  as  its  felhnv. 

In  the  treatment  it  is  worthy  of  note  that  the  tympanic  syringe 
was  the  only  means  of  cleansing  and  medicating  the  diseased 
cavity,  and  also  that  the  very  strong  solutions  of  nitrate  of  silver 
were  efficient  in  their  action  and  caused  no  jiain. 

Case  II.  Ptrfumtioii  of  Ihe  mtinbr'inn  ft'ircida. — A  second  case 
of  perforation  of  the  membrana  thiceida  (Shrapueirs  meml<rane) 
was  oliserved  in  a  man  I'l  years  old.  He  state<l  that  the  first 
symptom  in  the  afiected  ear,  the  left,  was  an  attack  of  pain  which 
had  occurred  seven  nionths  )>revious;  this  was  followed  by  a  dis- 
charge, which  had  grachndly  become  less.  Becoming  anxious  to 
have  it  entirely  checked,  he  had  applie<l  for  treatment. 
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The  perforation  was  larjje,  emhracing  most  of  the  flaccid 
nieail>rane  and  exposing  the  neck  of  the  hammer.  The  dis- 
charge was  ver}'  slight.  Unfortunately  for  the  further  history, 
of  this  case,  like  many  others  seen  in  public  practice,  it  passed' 
from  notice  after  the  second  visit.  Tiie  hearing  in  this  case  was 
greatly  impaired.  There  was  no  perforation-whistle  produced 
in  this  case  at  any  time  by  any  mode  of  tympanic  inflation. 

Case  III.  Perforation  of  the  membraua  Jiaccida ;  poli/pus  pro- 
truding Ikroiif/h  the  opmintj  thus  viude. — A  fourth  case  presents 
more  clinical  interest,  as  it  had  been  long  watched,  from  Sept.  7, 
1875,  to  Sept.  1S!77.  The  patient,  a  German  woman,  35  years 
old,  stated  that  two  years  previously  her  left  ear  had  troubled 
her  for  the  first  time.  There  was  then  some  pain  followed  by  au 
oft'ensive  discharge ;    the  latter  had  continued,  greatly  to  her 

3  ft 
annoyance.     The  hearing  was  reduced  to    —'  for  the  loudly 

ticking  watch;  for  the  voice,  similarh-.  The  meatus  was  found 
smeared  with  a  .slight  but  oftensive  discharge  which  came  from 
a  large  perforation  in  the  flaccid  part  of  the  membrana  tym- 
pani.  The  membriiiiL'  was  not  perforated  elsewhere,  but  it 
appeared  abnormally  thifkened,  as  it  always  does,  so  far  as  my 
experience  goes,  when  a  perforation  exists  in  the  membrane  of 
Shrapnel!.  .\  polypus  SxS  large  as  a  small  pea  jirotrnded  through 
the  perforation.  The  attachment  of  the  polypus  was  inside  the 
tympanum,  [xisteriorly  ;  when  it  had  been  removed,  which  was 
easily  done  w  ilh  a  hook,  it  was  found  that  the  polypus  attached 
posteriorly  ha<l  grown  forward  between  the  membrana  tympani, 
J.  c,  the  region  of  the  perforation,  and  the  contents  of  the  upper 
part  of  the  tympanic  cavity.  Its  inner  surface  was  flattened; 
its  outer  .surface,  being  free  to  grow  out  through  the  perforation, 
had  assumed  a  convex  siiape,  and  this  it  was  wbicli  was  seen 
[irotrudiiig  through  tlio  opening  in  the  membrane. 

There  was  tjo  perforation-whistle  at  any  time.  The  ear  was 
kept  earelulU'  cleansed,  and  cbloroacetic  acid'  was  ajiplied  by 
means  of  the  cotton-holder  to  the  perforation  and  the  tympanic 
cavity  adjacent  to  it.  The  patient  syringed  the  ear  two  or 
three  times  daily  at  home,  and  instilled  a  weak  solution  of 
zinc.  The  discharge  diminished  greatly,  lost  its  fetor,  and  at 
last  ceased  entirely.  The  hearing  was  not  matei'ially  improved, 
as  indeed  might  be  expected,  when  it  is  remembered  how  near 
the  articulations  of  the  ossicles  the  brunt  of  the  disease  must 
have  fallen,  rtideed,  I  have  yet  to  see  a  perforation  of  the 
membrana  flaccida  unattended  with  great  deafness. 

'  I  bavo  long  aiuco  eeo^ed  tu  use  this  ocid,  on  uccount  of  the  great  pain  it 
induces. 


INFLAMMATION,    INJURIES,    MORBID    GROWTHS.      331 

Case  IV.  Perforation  of  (he  mehibraim  jlnccida,  prohuhb)  from 
ex(er)iaf.  causes;  foreicfn  /««/(/  in  the  cmial. — This  case,  hcsides 
presenting  the  conijiarativelv  rare  oi-currence,  jiorforatioii  of 
the  merabrana  flaecida,  also  turnishes  an  example  of  tlie  rtill 
rarer  feature  of  being  probably  cauBed  by  external  erosion. 
The  patient,  a  8ootohnian.  -ii)  years  old,  complained  of  an  in- 
tense poiuuiing  noise  in  the  right  car,  which  caused  him  much 
annoyance,  and  ln'iuight  on  freciuent  attacks  of  lieudache  aiul 
dizziness.  In  ihc  diseased  car  the  watch  was  heard  only  in 
contact  with  the  auricle.  His  aural  disconitbrt,  which  had 
become  especially  annoying  to  him  within  several  years,  had 
led  him  to  pick  at  his  rigiit  ear,  from  which  he  hatl  now  and 
then  brouglit  "  snuill  pieces  of  snmcthing  which  had  an  oftcnsive 
oilor.''  He  was  entirely  nnsusjiicioijs  rif  the  presence  nf  a  foreign 
body  in  ttic  car. 

The  examination  of  the  ear  revealed  an  ajipiircntly  free  audi- 
tory canal,  but  a  very  much  thickened  and  irritated  yet  imper- 
forate membrana  tympani.  From  the  line  of  the  folds  of  the 
latter  and  the  short  process,  over  the  region  of  the  membrana 
Haccida  and  the  inner  portion  of  the  upjicr  wall  of  the  auditory 
canal,  i.  /■.,  tlic  segment  of  Rivintis,  tliere  seemed  to  be  dark 
adherent  wax.  llpon  laying  hold  of  this  obstruction,  it  was 
easily  removed,  and  proved  to  be  a  grain  of  corn  imbedded  in 
cerumen.  The  place  occupied  by  this  mass  was  very  much 
altered  in  appearance.  From  the  line  of  the  folds  of  the  mem- 
brane to  the  segment  of  Rivinus,  ?.  e..  the  region  of  the  mem- 
brana Haccida,  appeareil  much  more  extensive  and  sunken  than 
usual ;  from  the  segment  of  Hivinus  outward  along  the  upper 
wall  for  one-eighth  of  an  inch,  the  bony  roof  of  the  auditory 
canal  seemed  greatly  hollowed  out,  into  a  dome-like  space,  and 
here  the  greater  portion  of  the  grain  of  corn  was  lodged. 

The  membiana  (hu-cida  appeare<l  to  Ite  destroyed  :  at  tlie  place 
usually  occu[)icd  Ity  it  there  was  a  whitish,  roughened,  cicatrized 
depression,  bounded  below  by  the  distinct  upper  edge  of  the 
membrana  tympani  proper. 

Upon  inflation  (he  membrana  tympani  below  the  folds  bulged, 
but  no  air  cscapcrl  from  the  region  of  the  flaccid  portion.  The 
membrana  flaecida  bad  been  eroded  apparently  by  external 
pressure  in  this  case. 

The  foreign  body  had  been  in  this  man's  ear  probably  twenty- 
five  years,  as  gleaned  from  the  apparently  trustworthy  history 
of  his  life. 

Upon  the  removal  of  the  foreign  substance  from  the  ear  in 
this  case,  the  subjective  noise  and  the  disagreealde  head- 
symptoms  ceased,  but  the  hearing  was  not  improved,  which 
would  seem  to  show  that  the  impairment  of  this  functitm  was 
due  to  a  process  of  disease  in  the  tympanum,  probably  in  its 
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o|jp«r  |»art,  in  the  region  of  the  membrana  flaccida,  and  notTre^ 
|n.'ndcnt  u\K>n  the  presence  of  the  foreign  substance. 

Cask  V.  ^"/nmiftiiH  of  the  membrano  jinccida,  from  external 
irrikition. — This  fuse,  without  presenting  a  membrana  flaccida 
©ntirelv  perforated,  was  antnistakablv  one  of  ulceration  of  this 

E»rt  of  the  nteiubnina  trjnpani,  due  to  pressure  of  u  plug  of 
articncd  cenimen.  Tlie  patient,  a  man  forty  years  old,  com- 
plained o?  _  in  the  ear  of  several  days'  duration;  the 
heMring  ^^  .  -  ~btlv  diminished,  rpon  inspection  the 
cwbaI  whs  tiMind  to  bv  tilled  with  cerumen,  and  the  membrane 
coBM^aentlr  hidden  from  view.  After  removal  of  the  obstruc- 
tive luMs.  iIh'  onlv  change  observed  in  the  drum-head  was  an 
MKvmt»>*l  *{H>t  in  t'he  membrana  flaccida,  immediately  above  the 
*Uort  prxK^-^iS  of  the  malleus.  This  ulcer  was  about  1.50  mm.  in 
tliain«>ter,  and  ble«l  slightly  on  being  touched  ;  it  was  tender  on 
|(v»()tf  pnfswnre.  The  ear  was  let  entirely  alone  for  a  week,  at 
th«  •ud  of  which  time  the  ulcer  had  healed,  and  the  ear  had 
VWtttOMd  its  entirely  normal  function.  This  case  furnishes 
«MOllM>r  example  of  the  fact  that  the  membrane  of  Shrapnell 
n(j»\'  W  uK-vnited  from  without. 

t\sK  VI.  Prr/ornlioii  in  the  anterior  jyart  of  the  membrana 
fi  ;ht  otr ;  poli/pus  iitturhed  to  the  per/oration  and  oceupt/hig 

'lA,  .' —  ■,iimt>r<t>iH  jiwridn. — On  August  14. 1878, Frank  C.,aged 
Iwt'nty  seven,  a  merchant,  presented  himself  for  treatment  for  a 
dlw»groeablo  atirnl  discharge  and  deafness  in  the  right  ear.  His 
■talement  was  that  three  years  previous  he  Inul  suffered,  for  the 
tlr«i  time,  from  earache  and  a  running  from  this  ear,  since 
which  time  more  or  less  discharge  from  the  right  ear  had  con- 
lluut'd. 

An  examination  of  the  case  revealed  almost  total  deafness  on 
(he  righl  siih',  the  voice  being  heard  only  when  close  to  the  ear; 
llic  other  ear  was  normal.  The  tuning-fork  on  the  vertex  was 
hoiu'il  bent  in  the  diseased  ear.  There  was  no  jiharyngeal  dis- 
ott»o.  Insjiection  of  the  membrana  tympani  revealed  a  normal 
drnni-nieiiil)nine,  bathed  slightly  by  pus,  which  seemed  to  flow 
iivor  it  from  a  bright  polypus  seated  over  the  entire  membrana 
Ihtc'cida,  The  folds  of  the  membrana  tympani  were  well  marked, 
and  above  them  the  polypus  lay.  The  polypus  was  extr.icted  by 
tin'MiiH  of  a  siuire,  with  a  narrow  canula,  as  modified  by  myself, 
fur  conveying  the  wire,  and  the  attachment,  which  seemed 
hroud,  wan  touched  with  a  saturated  solution  of  nitrate  of  silver 
(  IH(l  ^r.  (n  f.^jl.  conveyed  to  it  by  means  of  a  small  roll  of  cotton 
Ml)  II  ciittoti-holder.  The  attachment  was  treated  the  same  way 
on  ill"'  tliini  day  at\cr,  and  wlien  seen  two  days  later  the  pedicle 
Mint  no  longer  visible,  thus  leaving  a  free  surface  over  the  entire 
mnmbiiuni  flaccida,  which  appeared  more  hollowed  than  usaal, 
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ii!iil  the  folds  of  the  mcinbrana  tjmpaiii  were  thus  thrown  into 
greater  prominence. 

More  or  less  discharge,  however,  continued  to  come  into  tlie 
auditory  catml  from  a  perforation  in  the  anterior  part  of  the 
membrana  flaeeida,  which  perforation  had  been  discovered  after 
the  removal  of  the  polypus,  which  seemed  to  spring  from  its 
neighborhood.  This  discharge  seemed  to  he  diminished  l>y  the 
use  of  alum  in  and  about  the  perforation,  and  linally,  in  less  than 
a  month  and  after  a  few  applications,  it  ceased  entirely  for 
tiearly  a  fortnight. 

On  the  24th  of  September,  a  little  over  a  month  from  tlie  time 
the  patient  was  first  seen,  a  slight  hemorrhage  occurred  from  a 
small  vessel  running  in  the  membrana  flaeeida,  aud  a  slight  dis- 
charge set  in  from  tlie  tympanic  cavity  through  the  opening  in 
the  niembraiui  tlaccida.  Tliis  was  controlled  by  the  use  of  pow- 
dered alum,  atid  the  ear  became  dry,  no  granulations  were  visi- 
ble, and  the  swelling  about  the  perforation  went  down.  The 
neck  of  the  malleus  could  now  be  seen,  and  pressed  upon  and 
moved  hy  a  probe  through  the  perforation  in  the  mend)rima 
flaeeida,  showing  that  the  opening  ha<l  extended  frr)m  the  i'ront 
to  the  central  part  of  tlie  flaccid  membrane.  The  probe  could 
be  passed  four  ram.  point-blank  into  a  cavity,  beyond  the  per- 
foration. The  discharge,  however,  returned  again  in  slight 
quantity,  and  a  new  treatment  was  used  iti  the  form  of  the  tym- 
panic syringe.  By  this  means  in  less  than  a  month  tlie  case  was 
permanently  cured  of  the  discharge,  and  the  hearing  was  re- 
stored, as  the  rest  of  the  notes  will  show. 

The  first  injections  were  made  on  October  1st.  A  nozzle, 
which  is  slightly  curved,  was  used  and  turned  toward  the 
tegmen  tympani.  By  this  means  a  mixture  of  warm  water  and 
alcohol  was  first  used,  whereupon  a  little  earache  ensued,  tor  a 
few  mitmtes.  The  next  day  a  little  tenderness  was  complained 
of,  and  the  pus  seemed  a  little  more  copious,  but  laudable.  The 
tympanic  cavity  was  then  cleansed  with  warm  water  by  means 
of  tne  tympanic  syringe,  and  afterward  a  few  drops  of  a  solu- 
tion of  nitrate  of  silver  (gr.  v  to  f.^j)  were  injected  by  the  same 
means.  On  the  next  day  the  discharge  seemed  greater,  and 
the  patient  complaitied  of  a  feeling  of  soreness  deep  in  his  ear. 
I  desisted,  therefore,  from  tlic  use  of  the  tympanic  syringe;  but 
the  true  cause  of  the  increased  discharge  and  pain  seemed  to 
be  a  cold  which  was  fully  developed  by  the  next  day.  The  dis- 
cbarge seemed  now  to  diminish,  but  it  persisted,  and  in  the 
course  of  two  days  the  cleansing  and  medication  by  means  of 
the  tympanic  syringe  were  resumed,  aud  after  some  cheesy 
matter  had  been  washed  through  the  perforation,  a  few  <lrop8 
of  a  stronger  solution  of  nitrate  of  silver  (gr.  Ix  to  fi^j)  were 
injected  into  the  cavity.     No  discomfort,  ot  any  kind  ensued, 
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but  the  pationt  expressed  himst'lf  as  feeling  "comfortable  in  tl 
eiir,'"  and  in  tlie  four.se  <d'  three  days,  when  he  enlled  again,  a 
throbbing,  whieli  he  had  often  felt  in  his  ear  had  eeused.  At 
this  visit  the  tviupaiiic  svriiigc  was  used  only  tor  cleansing  the 
cavity,  and  a  little  ehees)-  matter  was  washed  out. 

On  the  next  day,  October  t>th,  a  mere  trace  of  creamy  pus 
was  seen  around  the  perforation,  the  membrana  tympani  below 
the  folds  was  dry  and  lustrous,  the  entire  ear  felt  comfortable  to 
the  patient,  and  the  hearing  began  lo  improve.  At  tijis  time 
the  cavity  was  cleansed  witli  the  tympanic  syringe  and  a  very 
little  inspissated  matter  was  washed  out,  after  which,  by  the 
same  syringe,  a  few  drops  of  a  stronger  solution  of  nitrate  of 
silver  (gr.  Ix.vx  to  f.T,j)  were  similarly  injected.  No  pain  or  dis- 
comfort of  any  kind  ensued.  In  the  course  of  two  days  when 
the  patient  was  next  seen,  a  little  discharge  was  found  coming 
from  the  perforation,  though  the  [latient  was  not  conscious  of 
any  moisture  in  his  ear.  Nothing  had  been  done  to  the  ear  by 
the  jiatient  in  tiie  interim  of  the  visits  at  any  time,  as  all  the 
local  treatment  was  ap[ilied  entirely  by  the  writer.  The  discharge 
seemed  at  this  visit  a  little  stuined  witli  the  silver  solution,  i)ut 
its  entire  amount  was  not  more  than  a  small  drop.  The  cavity 
was  syringed  out  by  tlie  tympanic  syringe,  and  a  few  whitish 
flakes  were  thus  removed ;  after  which  a  few  drops  of  a  still 
stronger  solution  of  nitrate  of  silver  (gr.  c  to  f.^j)  were  injected 
into  the  cavity  with  tlie  tympanic  syringe.  No  pain  nor  dis- 
cnmfort  ensued,  ami  the  space  beyorul  the  [lerforati^ui  was  dried 
out  by  means  of  absorbent  cotton  on  the  cottondiolder,  after  the 
auditory  canal  had  been  syringed,  so  as  ti)  leave  no  solution  of 
eiiver  there.  On  the  next  day  there  was  jw  discharge  visible, 
the  perforation  was  dri/,  and  the  cotton  on   the  cotton-liolder, 

fyassed  into  tlie  cavity  through  the  perforation,  brought  out  a 
ittle  brownish  matter.  Tiie  cavity  was  then  syringed  with 
warm  water  by  means  of  the  tympanic  syringe,  but  no  flakes 
were  thus  removed,  and  no  application  of  silver  was  made. 

In  two  days,  during  which  nothing  had  been  done  to  the  ear, 
it  was  found  to  contain  no  discharge,  and  the  membrana  t_vm- 
pani  was  dry  in  all  parts.  The  cavity  was  simply  w'iped  by 
absorbent  cotton,  but  no  medication  was  applied  to  the  ear. 
The  next  day  the  ear  was  Ibund  to  be  still  entirely  free  from  dis- 
charge, and  the  patient  could  hear  with  this  ear  a  whisper  at 
ten  teet.  A  few  brownish  silver-stained  flakes  were  at  this  visit 
washed  from  the  cavity  by  means  of  the  tytnpanic  syringe. 
The  patient  was  not  seen  again  for  a  week,  when  it  was  found 
that  the  ear  was  entirely  free  from  discharge,  and  again  in  a 
week  later  when  he  was  seen,  the  ear  was  found  to  be  entirely 
free  from  discharge,  and  the  perforation  was  closed  by  a  thin, 
brownish  pellicle,  varnished  in  appearance,  arul  probably  a  fresh 
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owth  of  delicate  cutis  from  the  upjicr  wall  of  the  external 
atiflitory  ciitial. 

It  seeing  fair  to  conclmle  that  this  case  was  speedily  cured  by 
the  use  of  the  tyinfianic  syringe. 

Cask  VII.  Anterior  perforation  in  each  membrana  flaecida ; 
iiiijin-phiiri/iifjedf  tv/iirrh :  punilent  discharge  from  each  ti/mpttnic 
rarifj/. — Tlit'otlore  M.,  aged  10  years,  is  said  to  have  had  dis- 
charge from  his  right  car  when  two  years  old,  the  only  cause  of 
which  is  said  to  have  heeii  cold  in  the  head.  Some  years  later 
the  left  ear  began  to  discharge  from  apparently  the  same  cause, 
anr!  both  have  run  greatly  ever  since.  Four  years  ago  he  had 
measles,  since  wliich  the  ears  have  been  worse. 

The  case  came  under  my  observation  through  the  courtesy  of 
Dr.  II.  N.  (Spencer,  ol'  JSt.  Lotiis,  Mo.  Upon  ins|)ection  I  ftnind 
each  external  auditory  canal  Jialf  tilled  with  ntlcnsive  purulent 
matter,  and  a  ]ierforation,  anterior  to  tlie  neck  of  the  niaileus  in 
each  inemlirana  ilaccida;  the  rest  of  each  membrana  tymjiani 
was  intact.  The  mtres  were  chronically  influmed,  and  the  na.so- 
pharynx  clogged  with  a  scanty,  tenacious,  yellowish  mucus, 
all  of  wliicli  induced  the  child  to  breathe  through  liis  mouth. 
Tlie  ahe  of  the  nose  were  hence  weak,  ill-developed,  and  the 
nose  looked  pinched  and  ttto  small  for  his  face.  There  was  not, 
nor  has  there  ever  been,  any  bleeding  from  the  nose,  nor  can 
blood  be  obtained  on  cotton  on  a  probe,  passed  behind  the 
vehim  into  the  naso-iiharynx,  as  there  would  be  were  granula- 
tions there.  His  lijis  were  usually  parted  an<l  (h-y,  an<l  the  fauces 
looked  as  those  do  which  are  exposed  to  respiration  through  the 
mouth. 

The  hearing  on  the  left  side  was  for  the  voice  two  and  one- 
lialf  feet,  and  on  the  right  side,  four  feet.  Both  ears  were  easily 
intlated  either  by  Politzer's  method  or  by  Valsalva's,  the  per- 
foration-whistle being  very  loud,  and  ]>ua  was  seen  to  issue  from 
the  perforations  during  the  latter  intlation.  The  general  ap- 
pearance of  the  patient  was  strumous. 

Ti'catinott. — Kach  day  the  ears  were  syringed,  first  with  an 
ordinary  syringe,  and  then  each  tympanic  cavity  was  cleansed, 
through  the  piirforation,  by  means  of  the  tympanic  syringe. 
Alter  the  ears  were  thus  cleansed,  tJiere  was  syringed  into  each 
tympanic  cavity  a  small  quantity  of  absolute  (anhydrous)  alcohol. 
The  naso-pharynx  was  touched  each  da}'.  In'  passing  behind  the 
velum  a  tuft  of  cotton  on  an  aluminium  [u-obe,  soaked  with  the 
following  mixture  : 

li — PntHssii  tixiidi.  0.60  ctgr. 
Tr.  iiiilinii,  5  ctgr. 
Aij.  desti!!.,  10  ctgr. 

This  treatment  was  carefully  carried  out  every  week-day  for 
a  month,  during  which  the  nasal   respiration  improved,  and 
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there  was  much  less  hawkinuf,  especially  in  the  mornings,  on 

gettiujL;  up. 

The  aural  syinptoins  did  not  iinjirove  under  the  alcohol  trent- 
meut,  the  matter  discharged  was  markedly  purulent,  and  it 
might  be  said  that  the  ears  were  exactly  as  they  were  before 
the  month's  local  treatuieiit.  Sometimes  the  left  ear  seemed  to 
discharge  less,  but  1  luanied  that  this  had  always  shown  periods 
of  less  discharge  under  other  forms  of  treatment. 

Therefore,  on  November  8,  1880,  after  one  month  of  observa- 
tion of  the  case  and  the  above  treatment  of  the  ears,  the  treat- 
ment was  changed  from  the  alcohol  applications  to  the  use  of 
strong  solutions  uf  nitrate  of  silver.  On  that  date,  the  tympana 
were  cleansed  as  formerly  with  the  tympanic  syringe,  and  then 
a  few  drops  of  a  solution  ol'  nitrate  of  silver,  sixty  grains  to  the 
fluidounce  of  water,  were  injected  through  the  perfonitious  into 
each  tympanum  by  the  tympanic  syringe.  This  caused  no  sen- 
sation of  any  kind  to  the  patient,  aim  on  the  next  day,  after 
cleansing  as  usual,  a  few  drops  of  an  eighty-grain  solution  of 
nitrate  of  silver  were  injected  into  the  tympanum  with  the  tym- 
panic syringe,  (^ti  the  tollowing  da\-,  /.  e.,  after  two  applications 
of  nitrate  of  silver  as  aljove  stated,  the  discharge  seemed  sliglitly 
less,  and  the  tympana  were  cleansed  simply,  without  receiving 
any  treatment  with  a  solution  of  nitrate  of  silver.  The  eighty- 
grain  solution  of  silver  was  applied  again  on  the  11th  of  No- 
vember, but  notliing  except  cleansing  was  done  to  the  ears  on 
the  12th,  when  the  discharge  seemed  lessening.  The  fauces 
were  still  touched  every  other  day  with  the  iodine  solution  above 
described. 

Tlie  alie  of  the  nose  seemed  strouger  when  felt  during  his 
movement  of  them,  between  my  thumb  and  forefinger;  his 
respiration  became  less  by  the  mouth,  and  he  hawked  and  spat 
less  from  his  throat  and  blew  less  from  his  nose. 

The  case  just  narrated  teaches  vei'y  little,  if  anything,  by  its 
treatment,  except  perhaps  the  stubbornness  of  such  forms  of 
disease.  The  \  alsalvaii  inflation  caused  pus  to  flow  from  tlie 
perforations  and  gave  a  loud  perforation-whistle,  which  is  in- 
teresting, as  usually  perforations  in  the  ntembraiia  flaccida  are 
not  attended  with  a  perfcn-ation-whistle  on  inflation.  A  perfora- 
tion, too,  in  eacli  membrane  is  noteworthy,  as  well  as  the  youth 
of  the  patient,  these  perforations,  as  a  rule,  not  being  observed 
in  so  young  a  subject.  The  ease  is  given,  therefore,  on  account 
of  its  history  and  description,  rather  than  for  the  success  of  its 
treatment,  which,  by  November  15, 1880,  had  not  controlled  the 
disease  to  any  marked  degree. 

Case  Vllf.  Destruction  of  the  entire  left  membrana  jiaccida; 
erosion  of  the  nuirgo  ti/mpunirus ;  exposure  of  the  head  and  neck  of 
the  malleus  and  of  the  bod;/  aud  proximal  part  of  each  crus  of  the 
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tnciis. — Miss  H.,  aged  tliirty-tive  joars,  cume  under  observation 
November  3,  1880,  and  stiitt'il  tliat  slie  \v!i8  affected  by  pain  and 
discharge  in  the  left  ear,  in  early  childhood.  The  previous  sum- 
mer, in  August,  she  bathed  freely  in  the  surf  at  Cape  May,  and 
exposed  herself  to  the  full  entrance  of  water  into  both  cars.  tShe 
finally,  after  two  or  three  weeks  of  such  exposure  to  cold  salt- 
water, observed  tinnitus  and  hardness  of  hearing,  with  some 
pain  in  the  left  ear.  At  this  time  sonie  hardened  secretion  was 
wiished  from  her  ear,  which  relieved  the  tinnitus  and  hardness 
of  hearing,  the  pain  having  already  ceased.  Dr  H.  S.  Schell, 
who  attended  to  the  case  for  me,  ordered  her  at  that  time  to  use 
a  warm-water  aural  douche,  but  she  could  not  employ  it  on 
acciiuiit  of  tlio  great  dizziness  caused  by  it.  The  inembrana 
tympani  was  fouinl  to  be  red,  opaque,  and  flat,  and  the  watch 
was  not  lieard  in  this  ear,  but  the  tuning-fork,  on  the  vertex,  was 
}ieard  best  in  this  ear.  Air  entered  the  tympanum  upon  infla- 
tion, but  no  perforation-whistle  was  elicited. 

In  the  course  of  a  day  or  two,  the  destruction  of  the  Haccid 
memlirane  was  diagnosticated,  and  from  the  cavity  be^'ond,  a 
cheesy  mass  was  removed,  and  the  hearing  rose  to  six  inches  for 
the  watch. 

On  November  3,  1880,  when  lirst  observed  by  me,  entire  de- 
truction  of  the  flaccid  membrane  was  seen,  with  extensive 
irosion  of  the  margo  tympaniciis,  which  exposed  to  view  most 
distinctly  the  head  and  netrk  of  tiie  malleus  and  the  body  of  the 
incus,  with  the  proximal  parts  of  each  cms.  These  ossicles,  so 
far  as  could  be  seen,  were  covered  with  their  natural  mucous- 
periosteal  covering,  and  were  white  and  shining.  Entirely 
around  and  above  them  there  was  a  semicircular  opening,  four 
mm.  in  diameter,  which  permitted  a  view  into  the  upper  part  of 
the  tympanic  cavity,  under  the  tegnien.  This  cavity  was  par- 
tially packed  with  cheesy  debris,  after  removal  of  wliich  the 
mucous  meudjrane  lining  the  cavity  could  be  seen  by  careful 
illumination.  This  membrane  was  not  very  red,  but  looked 
puckered,  and  excreted  a  thick,  offensive,  dark,  and  scanty 
matter,  not  sufiicient,  however,  to  bathe  the  memlirana  tympani 
below  the  folds.  Wlion  first  seen  by  me,  there  was  also  a  slight 
hemorrlmge,  which  continued  for  two  days  to  trickle  from  the 
back  part  of  the  cavity  over  tlie  back  jiart  of  the  drum-head 
and  out  at  the  meatus.  This  had  been  observed  at  the  meatus 
by  the  patient  for  a  day  previous  to  her  coming  to  me.  Her 
hearing  at  this  time  in  the  affected  ear  was  three  to  four  feet 
for  wonls  spoken  in  a  low  tone. 

Cleansing  the  tympanic  cavity  by  means  of  the  tympanic 
syringe  could  not  be  carried  out,  because  of  the  great  dizziuess 
brought  on  by  a  trial  of  it.  Recourse  was  then  had  to  absorbent 
cotton  on  the  cotton-holder,  by  which  the  cavity  was  very  gently 
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swabbed  out.  After  tlie  oft'eiisivo  matter  had  been  removed  iu 
this  way,  the  cavity  was  further  swabbed  out  by  absorbent 
cotton,  soaked  in  Condy's  fluid  (permanganate  of  potaeh)  and 
warm  water.  After  thus  cleansing  and  disinfecting  the  ca%nty 
it  was  medicated  by  conveying  to  it,  in  the  same  manner,  some 
of  the  following  mixture  : 

B. — Liq.  jiliimlii  subncetatis,  Ti\,xx. 
Afidi  .Hcetici  diluti,  1T),vi. 

Ijiq.  opii  sedativi,  Tt\,\x. 

Afjuii',  q.  9.  ut  ft.  f  Jj. — Jl, 

Under  this  latter  method  of  daily  clean.sing  and  medicating 
by  cotton  on  the  cotton-hnlder,  the  discharge  ceased  in  twenty 
days,  and  all  signs  of  otitis  externa  diti'iisa  which  had  existed, 
during  the  lirst  part  of  the  observation  of  the  case,  disappeared. 
There  had  been  pain  at  times,  referred  to  the  left  eye  and  brow, 
and  niidcr  the  left  ear;  sometimes  a  pain  had  darted  from  the 
left  ear  backward  toward  the  occiput.  The  perforation  became 
much  smaller  and  scenjcd  likoly  to  close  entirely. 

Cask  LX.  C/ironii'  puruJait  ulitis  media  on  liol/i  sicks;  entire  dc- 
slrucHoii  of  the  Jlaci'id  luemhrane  on  the  right  side. — On  December  4, 
1877,  the  Rev.  Mr.  Y.,  forty  years  old,  consulted  me  about  a 
discharge  from  both  his  ears,  which  had  existed  since  scarlatina 
in  early  childhood.  lie  was  of  German  origin,  and  had  endured 
a  life  of  hardship  as  a  boy,  wiien  he  had  been  beaten  a  good 
deal  about  his  head.     The  hearing  in  his  letl  ear  was  nearly 

fone,  but  the  right  ear,  notwithstanding  the  destruction  of  the 
accid  membrane,  retained  its  function  almost  entirely. 
The  destruction  of  the  mcmbrana  flacci(ia  had  been  accom- 
panied by  a  destruction  of  the  head  and  neck  of  the  malleus 
and  the  body  of  the  incus;  the  manubrium  of  the  malleus,  how- 
ever, roniaitied  attached  to  the  membrana  tympani.  All  the 
memhrana  tympani  [troper  lieliind  a  line  marked  by  a  prolonga- 
tion of  the  long  axis  of  the  manubrium  was  also  destroyed,  and ; 
the  red,  velvety  mucous  membrane  of  the  tympanic  cavity  could 
be  seen  beyond  the  remnant.  The  condition  of  the  stapes  could 
not  be  made  out. 

The  good    hearing  in  this  case,  in  spite  of  the  great  and 

Eeculiar  destruction  in  tlie  sound-conducting  parts,  must,  I  think, 
e  accounted  tor  by  the  free  access  the  sound-waves  had  to  the 
tj'mpanic  cavity,  and  both  fenestra!. 

Cask  X.  Chronic  pundatt  disrharae  from  the  right  ear,  with 
polypus  attached  to  the  perforation  in  the  fKirk  part  of  the  mernljrana 
fiaccida. — Miss  D.,  aged  twenty-five  years,  came  under  obsen'a- 
tion  January  2o,  1880.  A  slight  purulent  discharge  was  coming 
from  the  right  ear.  Upon  inspection,  a  polypus  was  found 
attached  to  the  posterior  part  of  the  membrana  flaccida;  the 
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polypus  being  removed  by  Hlakc's  siiiire,  a  pertbmtion  in  tliis 
membrane  was  detecteiK  The  point  of  attaehment  was  touclied 
with  chromic  acid,  in  five  days  a  little  powdered  crude  alum 
was  blown  into  the  fundus  of  the  ear,  over  the  perforation,  and 
with  one  or  two  repetitions  of  this,  in  less  than  a  month  the 
discharge  ceased,  and  the  perforation  in  the  flaccid  membrane 
closed.  An  interesting  feature  in  this  case  was  that  in  fhe  left 
ear  there  was  a  cicatrized  perforation  in  the  central  part  of  the 
flaccid  membrane. 

The  hearing  in  the  right  ear  bad  not  beeft  affected  by  the  dis- 
ease, to  any  extent,  which  leads  to  the  idea  tliat  the  disease  of 
the  flaccid  membrane  in  this  case  had  arisen  from  without,  and 
by  erosion,  as  the  luitient  had  been  in  the  habit  of  picking  her 
auditory  canal  with  jiins  and  the  like. 

Of  the  ten  cases  of  perforation  of  the  membrana  flaccida,  here 
presented,  the  following  s3-nopsl9  is  given  : 

Antorior  2  (in  the  double  ca»e,  Cuae 
VII.,  the  perforations  were  an- 
terior). 

Posterior,  3 

Contml,  8 

Entire  destruction,  2. 


Sex 


/  Males,  7 

If, 


cinHleg,  8, 


Position 


Kar 


fRiitht,  5. 
I  Lett,  8. 

1  Unrecorded,  1. 
Both  aides,  1 . 


Cause 


f   External  (tmiimatic),  8. 
\   Internul  (tympanic),  7. 


In  four  instances  in  which  there  was  marked  tymjianic  disease 
with  discliarge,  a  polypus  was  foutid  growing  from  the  perfora- 
tion. In  the  treatment  of  the  tympanic  disease,  which  is  usually 
the  cause  of  the  perforation  in  the  membrana  flaccida,  no  means 
of  cleansing  and  medication  is  so  eflicicnt  as  the  tympanic  syringe. 

The  autlior  has  under  observation,  at  titc  present  time,  two 
cases  of  perforation  of  the  flaccid  membrane;  one  anterior,  in 
a  man,  32  years  old;  the  other,  an  anterior  perforation,  in  a 
woman,  30  years  old.  Both  have  been  attended  with  severe 
pain  and  discharge,  at  times,  liefore  coming  under  treatment. 
The  cause  in  each  seems  to  have  been  tympanic  inflammation. 
Both  have  yielded  greatly  to  treatment  by  antiseptic  powders 
and  solutions. 


INJURIES    OF    THE    MEMBRANA    TYMPANI. 


The  membrana  tympani  is  liable  to  a  number  of  injuries  from 
without.  These,  while  not  directly  interfering  greatly  with 
the  function  of  hearing,  unless  at  the  same  time  they  aflect 
deeper  parts  of  the  organ  of  hearing,  usually  expose  the  mucous 
lining  of  the  tyni]tanic  cavity  to  the  direct  irritation  of  the  ex- 
ternal air,  by  perforating  the  mcmbram.',  and  tfma  lead  second- 
arily to  inflammation  and  loss  of  hearing. 
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Prominent  among  the  causes  which  lead  to  tranmatic  rupture 
of  the  drum-lieiid  may  be  cited,  boxing  the  ears,  nnd  receiving 
the  force  of  a  wave  on  the  ear  wliile  bathing  in  the  sea.  The 
healthy  membrane  will  usually  resist  these  forces,  hut  of  course 
one  which  is  any  way  diseased  by  fatty  degeneration,  atrophy, 
and  by  calcareous  deposit*,  or  one  prevented  from  ass;uming 
proper  equilibrium,  by  a  closure  of  the  Eustachian  tube,  is  ex- 
Ircmely  liable  to  yield  to  external  violence  above  named. 

The  druni-hcacl  may  receive  ver_v  injurious  concussion  from 
diving  into  the  wat!fer,  from  the  discharge  of  musketry  or  of  a 
cannon,  from  falls,  or  from  a  gunshot  wound  near  the  ear,  as, 
for  example,  in  the  upper  maxilla  and  the  horizontal  plate  of 
tlie  ethmoid,'  and  alsotrora  the  kick  of  an  animal  on  the  mastoid 
process.  The  membrane  is  also  often  injured  by  the  sudden 
introduction  of  long  and  slender  instruments  or  implements 
into  the  auditory  canal. 

In  the  case  of  a  young  man,  21  years  old,  killed  by  a  fall 
from  his  horse,  upon  a  pavement,  the  left  membrana  tymptani 
wi»8  found  to  have  been  fissured  in  the  posterior  half.  The 
length  of  the  fissure  was  2i  mm.- 

In  some  c«sei>  of  traumatic  ruptwre  of  the  drum-head,  the 

t>ritnury  wound  is  followed  by  symptoms  of  aural  vertigo,  as 
jiut  also  been  noted  by  others.*  'the  following  case  shows  such 
vertiginous  symptoms : 

Jolm  M.,  Kngli&liman.  marrieil.  30  years  old ;  the  patient 
looked  thin  and  somewhat  anxious  when  he  presented  himself 
for  treatment.  The  history  given  was  that,  the  evening  before, 
while  sitting  quietly  reading,  a  companioD  playfully  boxed  him 
on  the  car.  Instantly  he  relt  a  ro«ring  in  the  ear,  but  fortu- 
nately did  nothing  in  the  way  of  poaring  in  £uids  with  the  view 
of  relieving  the  noise  and  hjirrlness  of  bearing.  The  following 
morning  it  \^'}is  found,  on  ins{>ecting  the  mcnibnuia  tympani, 
that  it  was  ruptunxl  in  the  jKisterior  and  lower  part :  that  the 
diameter  of  the  perforation  vras  aboat  i  mra..  and  that  there 
w«a  little  or  no  ooogMtioB  in  the  draia-b««d.  The  p«tient  had 
Mfi^rcd  gtMtlj  fWuB  bMt  of  dM  prtTMNU  night  (it  was  Jnly), 
and  had  bo«n  exhMMted  bj  noraiog  a  a^  in£uit.  Upon  his 
ri.'ung  sudden^  in  nqr  ottoe,  be  ^nm  renr  pale,  said  be  was 
diuty,  and  fiUBtwi.  It  VM  a  kwig  tiOM,  an  boar  or  more,  before 
U<»  could  go  boDM,  and  tben  onljia  diaiseot' an  attendant.    He 
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remained  very  dizzy  all  day,  Tmt,  the  jiorforatioti  healing  in  the 
course  of  a  few  days,  tlie  hearing  Ijeeanie  good,  but  not  eutirely 
normal,  and  the  symptoms  of  dizziness  disappeared, 

Pnihably  the  perforation,  i\v  taking  away  some  of  the  power 
the  (h'uni-head  lias  of  resisting  the  traction  of  tlie  tensor  tym- 
pani,  fiad  ahowed  tlie  latter  to  (h-aw  tlie  chain  of  ossicles  inward, 
producing  temporary  pressure  in  tlie  labyrinth,  with  coiise({Uent 
dizziness. 

The  Tueftihrana  tynipani  lias  been  found  ruptured  in  those 
who  liave  been  executed  by  hanging.  Dr.  <.>gstou'  has  described 
such  a  case  iti  which  the  fissure  of  the  drum-head  was  ragged, 
atid  running  from  the  tip  of  the  mninibriiim  downward  towards 
the  periphery  of  the  tnembrane.  The  edges  were  everte<l,  but 
there  was  neither  blood  nor  any  other  fluid  in  the  cavity  of  tlie 
drum.  From  the  eversion  of  the  edges  in  such  a  case,  it  might 
be  supjtosed  that  the  force  which  bresucs  the  raemhrane  acts  from 
witliiii  the  tympanic  cavity,  outwanl.  The  rupture  of  the  mem- 
brane in  such  cases  may  be  exphiiiicd  by  supj^osiiig  that  the  air 
in  the  tympanum,  at  the  moment  of  the  tall,  is  thrown  into  vio- 
lent concussion,  and,  not  being  able  to  escape  by  the  P^ustacbian 
tube,  owing  to  the  constriction  of  that  canal  b}'  the  rope,  it  is 
forced  violently  outward,  jiroducingtbe  fissure  of  the  membraiia 
tym(>aiii.  The  membrana  tympam  may  be  ruptured  by  an  in- 
crease in  tlie  external  atmospheric  pressure,  if  the  latter  is  very 
extraordinary,  and  if  the  Eustachian  tube  is  more  or  lesB  im- 
pervious.' 

The  membrana  tympani  is  pirobably  able  to  endure  sudden 
pressure  from  without,  as  in  discharges  of  artiller}',  musketry, 
etc.,  wliether  expected  or  not,  only  through  the  loose  valve-like 
nature  of  the  Eustachian  tiilie.  This  seems  fully  shown  by  the 
observations  and  experiments  of  Rtidinger,  Bruiiner,  Lucie,  and 
the  observations  of  John  Green,  referred  to. 

Fracture  of  the  Handle  of  the.  Malleus. — There  are  a  few  cases 
of  fracture  ot  the  handle  of  tlie  malleus  on  record.  This  rare 
accident  has  been  described  by  Meniere,'  von  Troeltsch,*  and 
R.  V.  Weir:"  the  first  observed  it  in  the  ear  of  a  gardener,  who 
had  thrust  his  ear  against  a  twig,  while  working;  and  the 
second  saw  a  fracture  of  this  part  ot  the  malleus,  resulting  from 
the  accidental  thrusting  of  a  pouboldcr  into  the  auditory  canal. 
In  botii  cases  the  manubrium  appeared  to  have  united.      Dr. 


'  Archiv  I".  Ohrciihcilkundfl,  Bniid  vi. 

■  Dr.  .lolin  Groen,  "  Condciifml  Air,  GO  Ibit.   to  sqtiuro  inch  ;  it*  Effects  on  the 
Euttnchian  Tiil.c."     Tr.  Anicr.  Otol.  S<ic.,  v..l.  i  y.  li.".»,  1870. 

•  Giizotlc  M^.  de  Piiris,  y   ,'iO,  1850.  •  Treatiso  on  the  Eur,  p.  161. 

•  tTnunit«d  Frocturc  of  Mnnubrium  of  Miillcus,  Tr.  Amer.  Otol.  Soc,  vol.  i. 
f).  121,  1M70. 
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Weir's  case  presents  the  additioiiiil  rarity  of  an  ununited  t'rnctare 
of  the  manubrium.  It  occurred  in  an  Irish  laborer,  in  conse- 
quence of  a  fall  from  a  height  of  litYeen  feet,  four  months  before 
Dr.  Weir  saw  the  case.  Ihe  lower  portion  of  the  manubrium 
was  seen  to  be  distinctly  movable  upon  the  upper  part,  when- 
ever the  tymjiaiiuin  was  inflated.  The  fracture  occurred  just 
below  the  short  process ;  inflation  restored  the  parts  to  their 
normal  position,  l>ut  displacement  occurred  again  in  about 
fifteen  minutes.  I>r.  C.  S.  Turnbull'  observed  a  fracture  in  the 
manubrium  mallei,  near  its  lower  part.  Union  finally  occflrred 
and  was  marked  by  distinct  hyperostosis.  I  recently  saw,  iu 
the  I'hiladfliiliia  rolyclinic,  a  malleus  from  which  the  lower 
two-tliirds  had  been  liruken  off,  by  endeavors  made  to  remove 
with  instruments  ii  foreign  body,  many  years  before.  The  mem- 
brane had  grown  around  the  short  stump  of  the  manubrium. 

Atrophy  of  the  drum-lieail  Tiuiy  occur  in  consequence  ot 
pressure,  long  kept  up,  l>y  a  mass  of  hardened  cerumen.  This 
process  is  favored  if  the  Kustachian  tube  is  at  the  same  time 
closed.-  It  is  not  uncommon  to  tind,  in  those  suffering  with 
chronic  aural  catarrh  and  deafness,  hardened  pieces  of  ear-wax 
in  contact  with  the  drum-head.  Though  such  an  obstruction 
may  add  nothing  to  the  existing  deafness,  it  may  and  often  does 
produce  sensations  of  fulness  iu  the  head,  and,  at  times,  vertigo. 
buch    cases   are   apt   to   escape  detection,  simply   because   the 

Eatients  have  given  up  all  treatment,  considering  their  cases 
opeless,  and  are  no  longer  under  examination.  Although  tlie 
deafness  may  remain  unchanged  after  the  removal  ot  such 
masses  of  cerumen,  the  cerebral  symjitoms  are  greatly  relieved. 

Reproduction  of  the  Hembrana  Tympani. — The  popular  im- 
pression, tiiat  the  tTieiidji'ana  tyinpani  once  perforate*!  can  never 
be  healed,  is  a  wrong  one.  The  drum-head,  on  the  contrary, 
has  great  power  of  healing  and  restoration,  as  shown  bj'  Dr.  fi. 
N.  Spencer'  and  others.  A  simple  slit  in  it  will  heal  iu  a  few 
hours  if  there  is  no  intlamniation  in  the  drum-cavity.  Larger, 
and  even  gaping,  perforations,  caused  by  disease,  tend  to  heal, 
unless  the  disease  in  the  tympanum  keejts  up  and  leads  to  a  cica- 
triziition  of  the  edges  of  the  opening  in  the  membrana  tympani. 
The  tympanic  disease  l)ehind  the  jterforated  dnim-head  should 
receive  more  attention  than  the  simple  perforation,  which  is 
but  the  vent  for  the  hyjiersecretion  resulting  from  the  disease 
in  the  middle  ear.  It  is,  therefore,  not  only  unwise,  but  harmful, 
to  attemj>l  to  close,  by  stimulation  of  it-s  edges,  a  hole  in  the 

>  Philn.  Med.  and  Surf,'.  Kciwrtfr,  Feb.  22,  1879. 
»  S.  Moos,  Archives  of  Of.li.  iind  Otol.,  vol.  i.  pp.  321,  324,  I860. 
•  Cnse  of  Reprudiictiun  of  ihe  Membrana  Tviiipaiii,  Transactions  American 
Otol.  Soc.,  vol.  i.  p.  179,  1871. 
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membrana  tynijiaiii.  It' one  should  succeed  in  doing  it,  so  long 
as  tlie  mucous  membrane  ipcliinil  it  is  diseased,  the  closing  of 
the  perforation  would  deprive  tlie  drum-cavity  of  a  direct  way 
of  treatment  of  its  diseased  lining,  and  sooner  or  later  the  driim- 
hciid  would  give  way  again.     It  is  not  easy  however,  to  caTise  a 

Eertbration  in  the  head  of  the  drum  to  heal  while  disease  exists 
ehind  or  about  it.     In  endeavoring  to  do  this,  by  stimulation 
of  its  edges,  the  hole  is  most  usually  made  larger. 

In  the  Philadelphia  Medical  Times  for  May  10,  1873,  No.  80, 
vol.  iii.,  1  reported  a  case  of  restitution  of  the  membrana 
tympani  after  fifteen  years  of  disease.  The  chief  features  of 
the  case  were  as  follows:  On  the  last  day  of  July,  1872,  Chris- 
tian L.,  a  German,  15  years  old,  consulted  me  respecting  a  chronic 
discharge  from  his  riglit  ear.  The  disease  dated  from  infancy, 
witliout  any  history  of  a  discharge  from  the  left  ear.  All  the 
statements  of  the  boy  were  corroborated  by  his  father,  who  ac- 
companied  liim,  Exandnation  revealed  the  presence  of  a  co- 
pious, light-green  discharge  in  the  meatus.  Upon  removal  of  the 
obstruction  in  the  canal,  a  large  peri'oration  was  discovered  in 
the  upper  posterior  quadrant  ot  the  membrana  tympani.    Ilear- 

15  ft 
ing  distance  for  watch  arrf^'•  Eustachian  tubes  pervious  to  in- 
flation bv  Politzer's  method.  After  cleatising  the  auditory 
canal  and  middle  ear  as  thoroughly  as  pcissible,  I  instilled  ten 
drops  of  a  strong  solution  of  nitrate  of  silver  (.'jjj-f.^i)  into  tlie  ear. 
This  was  syringed  out  in  a  few  moments,  and  the  lad  ordered  to 
syringe  his  ear  at  home  thrice  <Iaily,  with  warm  water,  and  after 
each  syringing  to  drop  into  tlie  ear  ten  drops  of  a  two-grain 
solution  of  sulphate  of  zinc  warmed,  and  to  allow  the  latter  to 
remain  in  the  ear  five  minutes.  One  week  later  I  saw  tlie  boy; 
his  ear  was  much  better,  and  he  was  ordered  to  continue  tfie 
treatment.  By  the  middle  of  August,  two  weeks  after  he  was 
first  firescribea  for,  the  discliarcje  from  the  ear  had  ceased,  and 
the  hearing  f(U'  the  watch  bad  increased  to  one-half  the  normal 
distance.  A  few  days  later,  the  perlbration  in  the  membrana 
tympani  had  closed,  and  the  membrane,  which  at  the  time  of 
(he  first  examination  was  swollen  and  discolored,  had  assumed 
the  normal  lustre.  The  hearing  had  now  become  normal,  and 
the  drum-head  was  entirely  restored.  Sometimes  tire  membrana 
is  restored  after  entire  destruction  of  the  malleus,  a  thin  mem- 
brane, chiefly  dermoid,  taking  the  place  of  the  nornuU  menil>rane. 
Kven  with  no  <liscernible  malleus  or  parts  of  it,  nor  of  the  other 
ossicula,  the  hearing  may  be  good.  Usually,  liowever,  it  is  much 
impaired  in  those  cases  of  reproduction  of  the  membrane  in 
which  the  ossicles  are  destroycu. 
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I  of  Ii\jaries  to  the  Membrana  Tympani. — 
Aftwr «  Wow  ha« beMi  reoeiviHl  on  the  ear,  cither  during  a  <[uarrel 
or  »M  |J»v.  «ui  «i*tion  at  law  tnav  be  instituted  to  recover  daruiiges 
ivvr  ««Mx\!*»l  iiyun-  to  the  drum.  The  surgeon  will  be  called  on, 
iu  men  v-as»i<.  to  decide,  first,  whether  there  has  been  an  injury 
tkmw  t^  1,  and.  if  so,  how  far  it  will  impair  the  hear- 

Juj;.     i  -      vinsideration  he  must  bear  in  mind  that  the 

ilriiiu-lMad  owv  hare  been  perforated  before  the  blow  was 
r«H"*i\'*<l,  thongh  the  patient  or  complainant  may  or  may  not 
kttow  it.  The  chronic  perforation  can  be  readily  distinguished 
iWin  the  acute.  If  it  should  be  determined,  however,  tJiat  a 
prv'viously  nonnal  drum-head  has  been  ruptured  by  a  blow  on, 
or  tt  thrust  in  the  ear,  it  then  remains  for  the  surgeon  to  deter- 
wiuo  whether  the  hearing  has  been  or  will  be  impaired  by  the 
iiyurv.  The  mere  fissuring  of  a  normal  membrana  tympani  in 
tho  aliove  way  may  not  necessarily  injure  the  hearing,  nor  oblige 
the  patient  to  give  up  his  daily  work.  If,  however,  there  has 
been  a  severe  blow  on  the  ear,  the  hearing  may  he  impaired 
l\\m\  concussion  of  the  nerve  in  the  labyrinth,  which,  though 
M«ociated  with  rupture  of  the  drum-head,  is  not  necessarily 
oauwed  by  it.  If  there  has  been  no  concussion  of  the  inner  ear 
and  no  infhiiiuiiation  set  up  in  the  drum-cavit}',  the  ruptured 
ilrum-heud  will  heal  quickly  if  let  alone,  i.  e.,  if  nothing  is 
drop]ied  or  poured  into  the  ear.  Ignorance  on  the  latter  score 
hah  led  very  often  to  the  use  of  drops,  the  moment  a  fissure  ia 
the  drum  has  been  noticed.  The  matters  thus  poured  into  the 
canal,  havino;  entered  the  drum-cavity  through  the  perforation, 
lukvo  set  up  inflammation  in  the  delicate  mucous  membrane  of 
the  middle  ear,  and  disease  has  been  established  where  other- 
wine,  by  letting  the  ear  intelligently  alone,  the  perforation  would 
have  healed  in  a  day  or  two.  Thus  it  might  appear  that  the 
blow  had  caused  disease  in  reality  produced  by  improper  treat- 
ment of  the  ear.  If,  in  a  case  of  asserted  traumatic  violence  to 
the  drum-head,  deafness  should  be  immediately  discovered  by 
Ihe  surgeon,  it  must  be  determined  whether  it  has  been  pro- 
duced by  the  same  blow  which  has  ruptured  the  drum,  or 
whether  it  existed  before.  A  temporary  dinnnution  of  hearing 
\h  very  likely  to  occur  after  a  blow  on  the  ear,  hard  enough  to 
rupture  tlie  memiirana  tympani,  but  if  great  and  sudden  deaf- 
ncHs  comes  on  after  a  blow  on  a  previously  healthy  ear,  and  if 
it  ii'tnains  for  several  days  without  signs  of  improvement,  it 
niUMt  then  he  adjudged  permanent,  and  the  claim  for  damages 
niunt  be  iti  jiceordnnee  with  the  facts.  Even  if  it  should  be  de- 
cided thai  the  injuretl  ear  wjis  not  in  a  state  of  health  before 
Ihe  blow,  it  wt)uid  seem  that  all  the  greater  claim  could  be 
iiiiide  liy  the  Kutferer.  In  such  a  case,  however,  it  must  ever  be 
Imnic  ill  mind  that  it  is  not  the  fissure  in  the  drum-head  that 
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has  done  the  damage,  Imt  a  coTiseqnent  intiainniation  in  the 
miildle  ear,  or  the  concussion  of  deeper  and  more  deHcate 
nervous  parts  of  the  organ  of  hearing. 


MORBID  (IROWTHS. 


AVa 


Bodies  on  the    Membrana 
on   the   membrana  tympaiii,  Hrst  described   by  Dr. 


• 


Wart-like 

creseences 

Urbantschitsch,'  I  have  observed  in  but  one  case.  There  were 
in  this  case,  tliat  of  a  man  -4  years  old,  two  pale  yellow  warts 
about  a  niillimetre  in  diameter,  on  the  upper  and  posterior 
quadrant  of  the  membrana  tympani.  There  seemed  to  be  no 
explanation  for  their  occurrence,  unless  it  could  be  found  in  the 
instillatiou  of  various  fluids,  which  the  patient  had  practised  on 
his  own  responsibility,  for  some  time,  for  the  cure  of  deafness 
resulting  from  chronic  catarrh  of  the  middle  ear.  Tlie  constant 
irritation  thus  applied  to  the  delicate  dermoid  layer  of  the  drum- 
head may  have  provoked  the  growth  of  some  of  its  papilla;  into 
the  above-named  wart-like  bodies. 

Vascular  Tumor,  Holes,  and  HaBinatoiiia  of  the  Membrana  Tym- 
pani,— Vascular  tumors  are  not  often  observed  on  the  membrana 
t_ynipani.  Dr.  A.  U.  Buck'  observed  a  vascular  tunior  in  each 
membrana  tympani  of  a  woman  sixty-five  years  old.  These 
were  situate  in  the  superior  posterior  quadrant  of  the  membrana 
tympani,  werg  soft,  mole  or  tent-shaped,  and  one  millimetre  in 
<liameter  at  their  base.  Four  j-ears  ago  I  observed  in  the  lett 
membrana  tympani  of  a  lady  fifty-two  years  old,  a  blown,  flat 
mole,  extending  from  the  memhrana  thiccida,  the  short  process, 
ami  the  folds,  over  the  manul>rium  of  the  malleus  to  the  umbo, 
the  latter  being  barely  distinguishable.  At  its  upper  part  the 
mole  was  studded  with  a  few  short  hairs.  The  hearing  was  un- 
affected. Very  recently-  I  have  seen  this  case  again,  and  the 
mole  was  seen  to  be  unchanged. 

HcEiiiatohio  of  the  membrana  tympani  has  been  described  by 
BvirkneH  as  occurring  in  a  ]vregnant  woman.  There  was  also 
an  inflununation  in  the  drum-cavity.  Both  jirocesses  were 
refcrretl  to  the  great  congestion  of  the  head  wiiic!)  the  pregnant 
condition  induced  in  this  woman.  Moos*  observed  a  traumatie 
hematoma  in  the  posterior  superior  quadrant  of  the  meml)raiiu 
tympani  of  a  man  forty-two  years  old,  who  had  been  struck  on 

'  Ueber  eine  cigcnthiimliche  Form  von  Epilhelialautlttgcrung  nm  Tromnielfell, 
und  iiii  «iiiwcr«n  Gclior<.;ang.     A.  f.  O.,  Hd.  x.  S.  7. 
'  AincricHn  Joiimiil  of  Otoloi;v,  vol.  iii.  p.  282. 
'  Archiv  fur  Ulircnh..  Bd.  xv."S.  22«1,  1870. 
•  Iliid  .  Bd.  XV.  S.  68,  1879. 
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till!  clidclt  and  liL'lix  by  a  bottle.     The  hsfniatoma  graduallT 
riiovcil  Hway  l)iukv\ar(lB  toward  the  periphery. 


Endothelial  CholeBteatoma  of  the  Membrana  Tympani. — As  an 
aiitidn'Hin  of  ik'scniniiiiilive  iiiflniiiniution  of  tlie  niidille  ear.  Dr. 
W'fiiill'  <le>*cribf(l  ii  new  grnwtli,  wliieh  he  called  genuine  or 
iMidotlieliiil  choU'Hleatonia  of  the  meiiibrana  tympani.  The 
rmtiire  of  thi.s  new  ijrowth  is  better  understood  when  l>r. 
WeiidtV  investigiitions  rcspeetiiig  the  membrana  propria  of  the 
drnni-head  are  known.  According  to  him,  this  membrane 
eonniKlK  of  coarse  antl  tine  fasoionli;  both  are  inclosed  in  hyaline 
tiinii'x,  which  arc  very  resistant  and  contain  cells  of  various 
forniM  (cii(l(tthclia).  Sometimes  the  nuclei  are  unaccompanied 
Ijy  protoplasm,  Itut  usually  the  latter,  of  round,  oval,  and  stellate 
form,  is  presejit.  These  tonus  are  subject  to  change  according 
to  the  position  of  tlie  cells.  Lymphatics  are  found  in  the  inter- 
i«li(>«>s.  I'liulothclial  cholcsteutoma  was  found  by  Dr.  Weiidt  in 
the  right  middle  car  of  a  man  who  had  died  of  typhus  fever. 
The  macroscopic  cxainim»tion  revealed  the  following  conditions  : 
"  In  the  anterior  inferior  part  of  the  inner  surface  of  the  mem- 
brana tympani,  there  was  found  a  slightly  rough  hemispherical 
mtWH  I J  mm.  in  diameter;  the  transparent  golden  lustre  was 
charai>tcristii\  The  lower  part  of  the  tumor  passed  into  the 
mendirana  tympani.  the  upper  l^rt,  hemispherical  in  shape, 
piH\ieclcd  into  the  tyui|»!mic  cavity,  and  was  united  to  the  mem- 
Itraua  tympani  by  a  told  of  n»uc<ius  membrane.  The  growth, 
«rtf  r  di«plHcii)g  the  r\Me  Malpiifhii.  extended  outwardly  at  some 
points  n*  tj«r  i»j«  tlie  surface  ot  the  external  auditory  canal ;  at 
othew  it  ptv*s«Ml  upon  the  rt>rium  of  the  dermoid  layer. 

"The  mu\HM>s  tuembrsmo  of  the  tympanum  was  swollen  and 
liy|»er«>u\ic.  The  malleus  at  its  anterior  surlace  was  iletached 
lV\«»\  the  i«otubr«n!»  tynijvini,  but  still  united  to  it  posteriorly. 
The  moutbrami  tymj>ani  was  flattened  and  somewhat  thickened, 
U  ivt»t«it»«Hl  wwnul  siuall,  rv^und  j»ertv>nitions,  its  layer  of  epi- 
d«n  -  ditKvlonr^i  and  hrok«t)  down,  and  its  macoas  layer 

\V((  .  and  inlon.*ol^v  ii\j«ctt<L'* 

Tho  iuierivt».>>|>k>  «XlinMIMtkMl  of  tbia  growth  revealed  the 
RUlowiuc ;  "  Tit«  tOMKvr  m  MiT«lo|icd  in  a  «*|nale  of  connective 
l««MK> ;  t^<>  Utt«r  k  ktOM  M  cqhm  potats.  Mretrbed  at  others,  runs 
|\ara)W)  u^  th«>  •«rAkC«  of  tW  tniM^r,  coatuas  bNoatoidine.  and 
t«  wx-tM^iH)  with  cttlik«4  ^ittx^Unm.  Tb«  caemle  covers  the 
^trt  «^  liM  ttanor  vad  Anl  |«it  of  H  wtnA  projects  into 
>i)>«noM:  tit*  )ow«r  {<«rt  yMtimii  wtit  »tt>  tae  pothologi- 
toM^Tuma^  MilwtantM  i^tv^iVm.    Ttk«  catpeak  k  to  be  r^jarded 
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as  emanating  from  the  mucous  layer  of  the  membmua  Umjiaiii.'''  , 
In  tbe  menibratia  propria  numerous  cavities  tilled  with  parallel 
and  concentricallv  arranged,  nucleated  pellicles  were  found. 
Tlie  trabeculffi  were  separated  by  these  accumulations.  These 
cavities  became  larger  in  the  neighborhood  of  the  tumor,  in 
wliich  the  trabecular  ran  parallel  to  the  surface  of  the  meiubraiia 
tynipani ;  they  also  ran  iti  curves  and  at  various  angles.  Tiiey 
consisted  of  extensive  fibrils  of  connective  tissue,  arranged  in 
fasciculi  and  inclosed  in  opaque,  cylindiical,  nucleated  sheaths. 
These  trabeculse  were  further  united  into  coarser  fiisciculi.  In 
the  interstices  the  same  pellicles  were  found  as  in  the  membrana 
propria. 

In  tJie  upper  and  older  jiortion  of  the  tumor,  lUimerouB 
crystals  of  cholestcarine  and  drops  of  oil  lay  upon  tlie  pellicles, 
indicating  retrograde  metamorphosis.  The  pellicles  were  found 
to  surround  concentrically  the  coarser  trabecule:  some  of  the 
cells  of  the  former  were  transparent,  rhomboid,  or  crenated  in 
form,  and  contained  an  oval  nucleus.  The  above  described 
changes  in  the  membrana  lympani.  are  adduced  by  Dr.  Weudt 
as  proof  of  the  endothelial  origin  of  this  new  growth. 


Cholesteatoma  of  the  Membrana  Tympaui, — Among  recent  ob- 
servers Dr.  Kiippcr,"  of  Elherfeld,  Germany,  has  described  a  small 
mass  which  he  calls  a  tumor,  tbund  on  the  membrana  tympani  of 
a  man  30  years  old,  who  had  died  of  consumption.  This  small 
object,  l.l  mm.  in  diameter,  was  situated  below  the  umbo  of  the 
membrana  tympani,  and  wiis  easily  removed  Vjy  simply  touching 
it  with  a  needle.  The  little  mass  was  pearl  gray  in  color,  and 
composetl  of  several  layers  arranged  like  those  of  an  onion. 
The  microscopic  examination  showed  that  these  were  composed 
of  layers  of  epithelium  with  here  and  there  some  crystals  of 
cholestearinc.  This  could  not  have  been  a  true  tumor.  It  was 
simply  an  aggregation  of  epithelium,  which  had  undergone 
cholesteatomatous  degeneration.  Its  occurrence  in  this  case  on 
the  membrana  tympani  was  simply  fortuitous,  judging  from  the 
history  of  the  case  as  given  by  the  observer.  The  acute  de- 
squamative inllamniation  of  the  membrana  tympani  descriijed 
by  some  writers,  seems  to  be  a  myringitis  caused  by  the  accu- 
mulation, retention,  and  pressure  of  epidermis,  brought  about 
by  the  [patient's  undue  efforts  at  cleansing  the  ear  by  picking 
or  swabbing. 

'  Review  by  Dr.  Traulmann,  luc.  cit.  . 

*  Cholocteatom  dcs  Trommelfcllcs.    A.  f.  O.,  Bd.  xi.  S.  18. 


Acute  catarrhal  inflamniatiou  of  the  mitJiHc  ear  is  a  process 
characterized  by  an  inereaficd  formation  of  niiious,  but  whicli 
stops  short  of  the  i»roductioii  of  ims.  This  increased  amount  of 
mucus  in  the  middle  ear  usually  escafies  thronrch  the  Eustachian 
tutie,  or  hy  absorption  ;  it  rarely  causes  a  rupture  of  the  niem- 
brana  tyinpani,  for  the  tendency  of  acute  catarrh  is  rather 
towards  a  swelling  and  a  thickening  than  to  a  breaking  down 
of  tissue. 

An  acute  catarrh  of  the  middle  ear.  which  advances  to  a  per- 
foration of  the  riremhrana  tyia]»ai)i,  will  most  commonly  be 
found  to  have  led  to  purulent  products,  for  pure  mucus  alone 
is  rarely  found  escaping  through  a  rupture  in  the  drum-mem- 
brane. 

If,  then,  an  acute  catarrhal  infiamniation  of  the  middle  ear 
advances  ro  the  fornration  of  ]ius,  a  more  destructive  form  of 
intiamination,  a  jiHrulent  variety  may  be  said  to  l»e  present. 
"While  the  latter  condition  must  always  be  preceded  in  the 
middle  ear  hy  the  former,  catarrhal  inflammation  may  have  a 
distinct  existence  without  the  presence  of  ])U8. 

For  the  sake  of  clinical  convenience,  the  endeavor  is  made  to 
desc]-il)e  two  forma  of  acute  inflammation  of  the  middle  ear, 
but  the  fact  must  not  be  lost  sight  of  that  very  often  these  so- 
called  forms  are  but  stages  of  the  same  disease,  and  that,  there- 
fore, up  to  the  point  of  succession,  i.  f.,  where  the  mwous  symn- 
tonis  are  succej'ded  by  the  punilmf,  the  symptoms  and  treatment 
are  the  same  for  iioth  forms.  In  fact  all  treatment  in  a  case  of 
acute  catarrhal  inflammation  of  the  middle  car  is  based  on  the 
hope  of  preventing  tiie  formation  of  pus,  whicli  is  known  to  be 
only  too  likely  to  follow  the  catarrhal  or  mucous  stage. 
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i^(/mphms  and  Coi.irse. — Tlie  liglitest  form  of  acute  catarrh  of 
tlie  miiidle  ear  comes  on  duriiiif  ati  onliiuirv  cold  in  the  head, 
or  fi-nin  any  otlier  cause  whicli  produces  only  a  siliglit  swelling 
and  closure  of  the  Eustachian  tube,  or  congestion  in  the  middle- 
ear  cavit}'. 

In  this  form  it  is  a  congestion  and  slight  swelling  of  the 
Tnucoiia  lining  of  the  Eustachian  tube,  and  jierhajis  of  that  of 
the  tympanum,  accompanied  by  an  unusual  amount  of  mucus. 
It  may  thus  affect  one  or  both  ears.  It  causes  no  pain,  in  this 
mild  character,  and  hut  little  hardness  of  hearing;  it  brings 
about  rather  a  stutted  feeling  in  the  ears,  with  a  slightly  altered 
timbre  of  objective  sounds.  There  is  usually  soiue  tinnitus, 
thougii  a  slight  chronic  tinnitus  may  cease  upon  the  occurrence 
of  a  mild  tubal  catarrh.  The  patient's  voice  may  be  subjec- 
tively altered:  though  tiiis  is  rare  in  light  cases  of  catarrh  ot 
the  ear.  The  mendirana  tympaui  may  not  even  lose  its  lustre, 
though  its  vessels  may  appear  slightly  congested,  and  it  may 
assume,  if  it  is  ordinarily  transparent,  a  pinkish  hue  from  the 
shining  through  of  the  congested  tympanic  vessels. 

This  form  of  catarrhal  congestion  of  the  middle  ear  rarely 
troubles  the  patient,  and  therefore  receives  ver}'  little  attention. 
It  may  disappear  as  rapidly  as  it  came,  in  the  course  of  a  day, 
without  any  treatment. 

That  form,  however,  characterized  chiefly  by  pain,  hardness 
of  hearing,  autophony,  and  subjective  noises  in  the  ear,  is  not 
only  more  annoying  to  the  patient,  but  demands  prompt  treat- 
ment. It  comes  on  usually  after  exposure  to  cold:  hut  it  nuiy 
be  caused  by  various  diseases  involving  the  mucous  membrane 
of  the  nose,  mouth,  throat,  and  nasopharynx,  as  syphilis,  various 
continuc<l  fevers,  and  the  exanthemata. 

Acute  catarrh  is  more  likely  ti)  affect  one  ear  tlian  both,  and 
is  apt  to  come  oa  in  an  ear  already  affected  b}*  chronic  catarrhal 
disease. 

Pain. — The  pain  is  not  as  severe  as  that  of  purulent  inflam- 
mation of  the  middle  ear,  and  this  is  perhaps  the  chief  early 
diagnostic  point  between  the  two  diseases.  The  pain,  usually 
darting  only  from  throat  to  ear,  may  become  8h:ir|i  and  boring 
and  not  limited  to  the  ear.  It  is  tlien  very  a])t  to  follow  the 
varied  course  of  the  fifth  cranial  nerve,  and  in  this  phase  is  not 
unfrequently  mistaken  for  neuralgia  both  by  patient  and  phy- 
sician. 

It  intermits  during  the  day,  growing  worse  at  night,  but 
never  becomes  as  intense  and  unendurable  as  the  pain  of  acute 
purulent  otitis.  It  is  oflen  more  a  .sensation  of  great  fulness 
than  true  pain.  Fever  is  rarely  present,  and  tlie  cerebral  symp- 
toms are  by  no  means  grave;  unless,  of  course,  the  aural  disease 
accompanies  or  is  caused  by  a  febrile  disease. 


3»0 


MIDDLE    SAB. 


The  {lain  U  caaE«d  primarilj  bj  the  tnflammatioa   of  the  | 
mncoos  membmoe.  bat  it  is  »ggnvMed  and  kept  ap  bv  the  \ 
reealtB  of  the  tnflamnution.  i.  e..  br  the  swelliiig  of  the  maoooa 
membnuw  and  br  the  increased  amoant  of  secretioiu 

The  first  acts  br  diminishing  the  dze  of  the  cavitr  of  the 
middle  ear  and  dosing  the  Eustachian  tube,  br  whicL  means 
the  air  i$  excladed  from  the  tjmpsnic  caritr,  and  the  prodocts 
of  inflammation  cause  pain  br  directly  pressing  on  the  inflamed 
mncoas  lining  of  the  tTm[ianam,tTmpanic  plexus,  and  upon  the 
membraoa  tjmpanL 

Vaeutam  Jormed  m  the  Tjfmpaiapm, — If  the  firacial  month  of  the 
Eostachian  tnbe  becomes  svroUen  and  Mocked  op  with  mocas, 
the  trmpanic  caritr  is  deprived  of  its  proper  ventilation,  the 
air  which  was  in  the  cavity  at  the  beginning  of  the  tubal  catarrh 
becomes  absorbed,  and,  since  no  fresh  aopply  of  air  can  get 
through  the  swollen  tnbe,  a  vacuum  is  formed  in  the  cavity  of 
the  Oram.  This  condition  alone  tends  to  produce  pain:  in 
children,  it  is  often  the  only  cause  of  pain  in  acute  catarrh  of  the 
tube  and  tympanum,  for,  the  external  atmospheric  pressure  re- 
maining constant,  the  membrana  tympaoi  is  forced  inward, 
carrying  with  it  the  chain  of  osndes.  A  continoance  of  the 
vacuum  may  lead  not  only  to  a  ^reat  extravasation  from  the 
tympanic  vessels,  but  even  to  their  rupture.  Hence,  it  is  not 
oneoramon  to  find  true  ecchymosis  on  the  membrana  tympani, 
after  the  Eustachian  tnbe  has  be«!i  doeed  for  MMse  boars,  in  a 
caseof  acotesoral  calarrfa.  In  some  soch  vaj  we  ma^  account 
for  the  rare  cases  of  so<aUed  otitis  media  hiemorrfaagica,  to  be 
referred  to  hereafter. 

I^jm  Buramrf  iy  ItOtmgy  eotigkmg,  smeezmg,  an/  aytetatiim^ — 
This  is  a  prominent  feature  of  acute  aural  catarrh,  in  which  the 
faucial  mouth  of  the  Eustachian  tube  is  always  affected.  It  is 
due,  partly,  to  the  muscular  movements  beneath  the  inflamed 
mucous  membrane,  and  also  to  the  direct  effects  of  the  forcibly 
expired  air  upon  the  inflamed  lining  of  the  tube  and  tympanum, 
before  secretion  has  taken  place.  According  to  inrestigations 
of  Loae,'  it  seems  highly  probable  that,  at  eadt  expiration,  the 
air  in  the  nasophaiyngeal  ^ace  u  condoiaed,  and  hence  poshed 
into  the  more  or  Ices  nonnaDj  patokMis  Eastaduan  tabe. 

>'o  one  symptom  in  acute  aural  catarrh  is  so  universally 
spoken  of  by  patients,  as  the  painfiil  eflect  of  eructation.  It  is 
very  common,  indeed,  for  this  to  be  complained  ot,  as  the  only 
symptom  in  cases  of  congestion  in  either  a  previooaly  perfectly 
healthy  tube,  or  daring  an  intercurrent  acute  ooagestion  in  a 
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clironic  aural  catarrh.  Patieiits  under  treatment  for  the  latter 
«ill,  uipon  changes  in  the  weather,  coinpluin  of  the  above 
symptoms. 

As  those  aft'ected  with  ehronic  aural  catarrh  are  also  very  apt 
to  have  a  slight  paresis  of  the  velum,  which  prevents  its  being 
able  nerfectly  to  close  the  upper  from  the  lower  pharynx,  it 
woula  seem  that  sudden  eructations  or  any  forcilde  e.xpiratiou 
may  l>e  all  the  more  likely  to  strike  against  the  pharyngeal 
montli  of  the  Eustachian  tube,  and,  in  some  cases,  even  penetrate 
into  the  tympanic  cavity. 

Both  Seuac  and  Tissot'  observed  dithculty  in  swallowing  in 
cases  of  earache,  which  the  former  attributed  to  sympathy  (con- 
sensus) between  the  pharynx  and  the  ear,  but  whicli  the  latter 
observes  "is  connected  with  a  slight  intiammation  of  certain  of 
the  muscles  of  deglutition."  1  have  oh.served  in  my  own  case 
that  when  the  faucial  mouth  of  the  Eustacliian  tube  is  slightly 
swollen,  i,  e.,  when,  with  a  slight  cold  in  the  head,  the  tube 
does  not  become  readily  patulous  on  swallowing,  a  slight  touch 
of  the  tinger  in  the  external  auditory  canal  proihiccs  an  intense 
tickling  in  the  fauces  high  up  behind  the  velum,  and  I  am 
forced  to  cough.  This  peculiar  !<ensibitity  does  nyt  exist  iti  my 
ear  when  tlie  Eustachian  tube  is  unattected,  but  jvrobably  every 
observer  knows,  as  the  author  does,  of  many  persons  in  whom 
the  gentlest  touch  of  the  tinger  upon  the  mouth  of  the  auditor}' 
canal  will  almost  always  bring  about  this  peculiar  dry  cough, 
called  car-cough,  (See  p.  311.)  I  have  obsei'ved  that  children 
whose  ears  are  perfectly  healthy,  as  well  as  those  whose  ears 
are  more  or  leas  diseased,  are  especially  susceptible  to  this  reflex 
cough.  I  have  seen  infanta  exhibit  marked  car-cough  upon 
their  mothers  most  gently  touching  the  concha  or  brushing 
some  small  object  from  the  \icinity  of  the  mouth  of  the  ex- 
ternal auditory  canal.  Hut  even  those  of  any  age  in  whom  this 
reflex  cough  is  found,  are  not  always  eijually  sensitive,  for  it 
is  more  easily  produced  at  one  time  than  at  another.  It  is, 
on  the  whole,  most  hkely  to  attend  some  morbid  condition  of 
the  ear,  and  I  liave  seen  it  often  in  cases  of  acute  catarrh  of  all 
grades. 

Hardness  of  Hearing. — The  hardness  of  bearing  is  caused 
chierty  by  the  swelling  of  the  mucous  membrane  and  the  collec- 
tion of  mucus  and  cxtravasatcd  serum  in  the  tympanic  cavity. 
These  alterations  in  the  tympanum  interfere  with  the  vibratory 
motions  of  the  auditory  ossicles,  the  former  by  a  direct  stift'en- 
ing  of  all  their  joints,  and  the  latter  by  loading  not  only  the 
ossicles  but  the  fcnestne.  Hence,  hardness  of  hearing  is  most 
marked  after  secretion  has  taken  place.     At  the  onset  of  the 


^  Tntile  des  Nerrs  ct  do  leurs  Maladies,  PnrU  et  Loodres,  1780,  p.  64. 
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inflammation  the  hearing  may  be  morbidly  acute.  A  secondary 
implication  of  the  labyrinth  by  an  extension  of  inflammation 
or  congestion  from  the  t^'rapanum  ver}-  probably  often  occurs, 
and  tends  further  to  impair  the  hi-aring.  Throughout  this  dis- 
ease the  resonance  of  the  patient's  voice  is  liable  to  annoying 
subjective  alterations,  most  probaldy  due  to  the  altered  condition 
of  the  Eustachian  tube. 

Tinnitus  Aurit/m. — This  is  oue  of  the  chief  symptoms  of  acute 
aural  catarrh.  It  is  caused  principally  by  the  altered  circulation 
in  the  tympanum,  and  seemsJ  to  become  more  aggravated  as  the 
inflammation  advances.  It  resembles,  very  often,  painfully  high 
musical  notes,  and  is  one  of  the  most  distressing  svmptoras, 
being  complained  of  almost  as  much  as  the  pain.  Tinnitus  is 
of  the  constant  variety,  i.  e.,  uiiatiVrted  by  the  pulsation,  in 
simple  catarrh ;  when  the  inflammation  becomes  more  severe, 
and  purulent  symptoms  supervene,  then,  in  some  cases,  the 
tinnitus  becomes  interrupted  by  the  ]>ulsations,  and  each  heart- 
beat is  felt  in  the  ear  most  painfully.  The  tinnitus  of  acute 
catarrh  is  referred  rather  to  the  ear  than  the  entire  head;  the 
latter  variety  seems  to  indicate  severer  inflammation.  Sub- 
jective noises  may  be  entirely  unmusical  in  tlieir  sound,  re- 
sembling merely  a  crackling  of  mucus  or  the  bursting  of  bubbles 
of  a  tenacious  substance.  This  kind  of  noise  in  the  ear  would 
seem  to  be  not  very  diflicult  of  explanation,  and  should  be  re- 
ferred to  the  movements  in  the  mucus  in  the  middle  ear.  It  is, 
of  course,  chanictcristic  of  a  late  stage. 

It  may,  therefore,  be  concluded  that  tinnitus  auriuni  is  due  to 
what  are  I)e6t  termed  morind  rii»r'//i'o?is  originating  in  the  various 
parts  of  the  organ  of  hearing,  /.  e.,  they  have  truly  an  objeetiee 
existence  in  the  sii(ije>i.  That  a  morbid  circulation  of  the  blood, 
let  us  say  a  too  rapid  flow  of  it,  through  the  temporal  artery 
may  cause  tinnitus  uuriuni,  I  know  by  jKTsonal  experience, 
and  I  also  am  fully  aware  that  such  a  form  of  tinnitus  may  be 
quoHud  by  jireissure  over  that  artery  just  in  front  of  the  tragus. 

Tinnitus  may  be  also  relieved  by  gentle  pressure  over  the 
carotids.  Such  facts  would  tend  to  sViow  that  the  blood  may 
throw  the  vessels  of  the  ear  into  .such  morbid  vibrations  that 
the  latter  are  interpreted  by  the  ear  as  sounds.  If  sound  is 
motion,  what  can  be  more  reasonable  than  such  an  explanation? 

Tinnitus  auriuin,  in  general,  may  lie  explained  by  the  "  vas- 
cular theory"  of  Theobald.'  At  the.  outset  in  this  theory  a 
subjective  sensation  is  to  lie  regarded  us  hanug  no  imaginary 
but  a  real  existence,  and,  therefore,  tinnitus  aurium  has  a  real 

>  Tinnitus  Aurium,  a  consideration  of  the  CRUnes  upon  which  it  depends  »nd 
an  attempt  to  exjilHin  its  |>nMluctiim  in  accordance  with  physical  principlps; 
Samuel  TlieoliiiUl.  >I.lJ..  Biiltimore,  1876. 
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existence,  being  due  to  morbid  vibrations  produced  in  the  vessels 
of  tlie  internal  ear  and  then  connnunicati;d  to  the  nerve.  Two 
modes  whereby  vibrations  of  the  vessels  of  the  labyrinth  may  be 
enabled  to  produce  a  scnsildc  impression  upon  the  auditory 
nerve  are  suggested  by  Dr.  Theobald,  viz. :  1.  The  anijditude 
of  the  vibrations  may  be  increased;  '2.  The  vibrations  reniuiniiig 
unaltered,  their  ett'ect  upon  the  nerve  may  be  niagnitied,  either 
by  reflection  and  coiiecutration,  or  by  resonance. 

The  first  condition  may  be  said  to  exist  whenever  an  undue 
amount  of  friction  attends  the  movements  of  the  blood.  "This 
will  happen  when  the  normal  relationship  between-  the  intra- 
vascular and  the  intra-labvrinthine  pressure  is  disturbed,  or 
when,  in  any  other  way,  the  natural  and  easy  fluw  of  the  Mood 
is  perturlied,  as,  for  instance,  in  hyperiemia  or  aniemia  of  the 
labyrinth  vessels,  increased  or  diminished  intra-labyriuihine 
tension,  partial  compression  or  obstruction  of  the  trunks  of  the 
vessels  by  inflammatory  or  other  causes,  and  tituUly,  when  the 
constitution  of  the  blood  itself  is  altered,  as  in  apanaimia  or 
chlorosis.  The  tinnitus  whitrb  is  known  to  occur  in  increased 
labyrinthine  pressure  is  attributed  "  to  the  accompanying  vas- 
cular disturbance,  rather  than  regarded  as  the  expression  of  an 
irritation  of  the  nerve,  the  immediate  result  of  compression." 

Tinnitus  aurium  occurring  in  diseases  of  the  middle  and 
external  ear,  unaccompanied  by  pressure  in  the  labyrinth,  may- 
be referred  to  the  defect  in  lite  .sound-conducting  ajiparatus. 
Whenever  waves  of  sound  cannot,  from  without,  obtain  normal 
admission  to  the  percipient  parts  of  the  ear,  tinnitus  aurium 
may  also  be  referred  to  the  same  kind  of  ol)struction,  since  con- 
ditions of  the  sound-conducting  apjiaratus  which  prohibit  the 
entrance  of  soumls  from  without  will  al.so  prevent  their  escape 
from  within,  and  this  will  magnify  their  effect  upon  the  nerve, 
or  increase  their  loudness.  The  well-known  fact  that  tinnitus 
auriutn  is  not  often  complained  of  when  a  perforation  in  the 
raembrana  tynipain  exists,  is  explained  by  Theobald  as  due  to  the 
ready  escape  thus  ottered  to  the  vibrations  occurring  in  the  ear. 

The  probability  of  the  origin  of  tinnitus  in  this  way  is  in- 
creased by  the  fact  that  just  the  notes  of  higii  pitch  which  these 
delicate  vascular  vibrations  would  nuike,  would  conesiiond  to- 
the  generally  high  quality  of  subjective  noises  in  the  ear. 

Dr.  lilake'  has  shown  that  notes  of  tuning-forks  which  give 
an  extremely  high  number  of  vibrations  per  second  are  heard 
much  more  easily  when  the  menibnina  tympani  is  perforated,, 
that  is,  they  gain  access  to  the  auditory  nerve  more  readily. 
This  being  undoubtedly  the  case,  as  shown  by  Blake's  experi- 
ments, Theobald  is  ajiparently  lully  Justifled  in  his  theory  as  to 

'  Traiissctions  American  Otologic^  Society,  vol.  i.  p.  488. 
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the  ready  escape  of  high  tones  originatins  in  the  vascular 
movenieuts  of  the  labyrinth,  which  might  he  interpreted  hy  the 
ear  as  tinnitus,  did  they  not  readily  escape  through  the  perfora- 
tion in  the  menibraiia  tynipani. 

The  ordinary  nurnial  vascular  movements  in  the  labyrinth 
are  not  productive  of  tinnitus  aurium,  because  a  normal  ear 
permits  the  escape  of  all  vibrations  produced  by  ordinary  vas- 
cular movements  in  the  ear,  without  perceiving  them  as  sound. 

That  motions  sufficient  to  produce  sound  are  constantly  going 
on  in  the  ear.  which,  however,  the  latter  fails  to  hear,  in  the 
normal  correlation  of  forces  obtaining  in  the  healthy  organ,  is 
proven  bj-  gently  stopping  a  nornnil  ear,  whereupon  tinnitus  of 
varied  pitch  may  be  perceived. 

This,  as  has  aircmly  been  said,  is  due  to  the  altered  resonance 
and  reflection  brought  about  in  the  ear  by  the  ste)ppage  of  the 
meatus  with  the  finger;  for  that  which  prevents  sounds,  i".  e., 
vibrations,  from  entering  the  ear  will  also  prevent  the  escape 
of  those  originating  in  the  ear,  and  thus  the  ear  hears  the  so- 
called  subjective  sounds. 

Autophoni/. — The  subjects  of  acute  aural  catarrh  of^en  com- 
plain of  hearing  their  own  voices  disagreeably  or  even  painfully 
in  the  affected  organ.  The}-  liken  this  sensation  to  that  experi- 
enced by  one  speukitig  in  u  closet,  or  with  one's  head  in  a  barrel. 
This  altered  resonance  of  one's  voice  is  termed  autophony.  It 
is  not  a  symptom  entirely  of  disease  of  the  middle  ear,  as  it  may 
be  experienced  in  a  disease  of  the  external  ear.  It  is  due  to  the 
obstruction  offered  by  the  swollen  aural  tissues  to  the  readv 
egress  of  vocal  sounds  from  the  ear,  which  in  a  state  of  health 
permits  a  normal,  and  hence  unconscious,  transmission  of  sounds 
both  to  and  from  it.  Disease  of  the  middle  ear  especially  in- 
terferes with  the  ready  normal  transmission  of  the  vocal  sounds 
of  the  patient,  and  autophony  is  the  result.  Autophony  can  be 
produced  artiticially  by  the  introduction  of  the  finger  into  the 
external  amlitory  meatus.  Sexton'  explains  autophony  as  due 
to  the  fact  that  the  vocal  sountls  instead  of  being  heard  from  the 
mouth  through  the  external  air  and  then  by  the  drum,  are,  in 
some  cuses  of  aural  disease,  made  to  gain  access  to  the  nerve  of 
hearing  by  traversing  the  tissues  between  the  mouth  and  the  ear 
in  a  more  or  less  direct  line,  thus  being  heard /«/.se  in  comparison 
with  normal  hearing.  Altered  resonance  in  the  ear,  especially 
in  the  musically  educated,  may  he  characterized  by  a  variety  of 
hypenesthetic  and  varied  phenomena  of  subjective  soun<ls. 

Altered  resonance  is  experienced  by  musicians,  not  only  in 
their  own  voices,  but  also  in  the  instruments  on  which  they 
perfornu     The  latter  seem  to  give  forth  incorrect  notes. 

1  New  York  Med.  Record,  .Inn.  22,  1881. 
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Jiiiime  Hearing  or  Subjective,  Ei'ho-likc  Sensirlion :  Porancsis 
Jjtipliaita  ;  Suhja-tive  Allcrfttion  in  PH:h. — L>ouble  hearing,  o/  u 
subjective  echo-like  percef>{ioii  of  tones  or  words  spoken  by  or 
to  the  patient,  may  be  connected  with  acute  catarrh  of  the 
middle  ear. 

Generally  the  latter  part  of  the  word  is  thus  perceived;  it 
seems  to  he  higher  in  jiitch,  ns  I  can  testify  liy  observation  of 
this  idiennnicnon  in  my  right  ear.  During  a  slight  catarrhal 
closure  of  the  Eustachian  tube  without  pain,  I  have  heard  a  dis- 
agreeable echo  of  the  last  syllables  of  words  in  my  right  ear. 
The  tones  of  the  syllables  thus  perceived  were  certainly  higher 
in  pitch  than  the  word  asi  spoken  to  me.  How  great  this 
sharping  was,  I  cannot  state.  The  notes  of  the  piano  diil  not 
seem  to  me  to  be  thus  sharped,  nor  were  they  subjectively 
echoed  in  their  true  pitch. 

In  some  cases  both  words  and  musical  notes  are  perceived  in 
tliis  peculiar  echo-like  way,  without  alteration  in  pitch  ;  this  is 
more  likely  to  be  the  case  with  words  than  with  musical  tones. 
The  latter  are  usually  sharped  a  halftone  or  more. 

Some  of  the  earliest  accounts  of  this  phenomenon  are  those  of 
Sauvages,  Itard,  and  von  Gumpert;'  tlie  same  symptom  has 
been  noted  by  von  Troeltsch  and  Politzer.  The  cases  of 
Sauvages  and  Itard  were  observed  in  patients  suffering  with 
catarrh  of  the  niitldle  ear.  Von  Gum)iert  obsvrve<l  the  pheno- 
menon on  himself.  The  s(d)jective  difl'erence  in  the  note  varied 
between  the  third,  the  fourth,  and  llic  octave.  He  also  per- 
ceived the  echo-like  ending  of  words.  The  peculiarity  lasted 
for  a  week. 

Von  Wittieh,'  too,  observed  most  carefully  a  similar  alteration 
in  his  own  hearing,  four  weeks  after  an  inflamiuatinn  in  his  ear. 
"The  notes  of  a  tuning-fork  appeared  exactly  a  halftone  higher 
in  the  diseased  ear  than  in  the  well  otic.  The  saiiie  was  perceived 
respecting  notes  of  tlie  middle  scale,  either  when  whistled  or 
struck  on  the  piano.  They  were  heard  douhle,  the  difference 
between  the  two  ears  being  a  halftone." 

"This  phenomenon  remained  unaltered,  both  when  the  ex- 
ternal auditory  canal  on  the  atferiud  sid<.'  was  lllled  with  water 
or  cotton-wool,  and  Mhen  liy  inflation  the  mcmbrana  tynipani 
was  made  to  change  its  tension.  Apparently,  a  somewhat 
different  phenomenon  presented  itself  when  a  vibrating  tuning- 
fork  was  placed  on  the  teeth,  for  the  natural  tone  was  heard 
gradually  to  die  away  into  the  next  lialf  tone  higher."' 

In  the  latter  instance  there  was  apparently  a  double  hearing, 
le  true  note  sharped,  in  the  diseased  ear. 


ring 


'  Quoted  liv   Rresslor:   Dio    Krankheiten   des    Kopfe*   und   der  Sinneiorgane, 
Berlin,  1840,  Bd.  ii.  S.  376.     Soe  Mwis  and  Gniber. 
'  Konigsbcrg  Med.  Jahrhucher.  Bd.  iii.,  1861. 
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Wlion  tlio  fork  was  placed  on  the  vertex,  the  tone  appeared 
hijjhcr  tlie  iioiiror  it  was  to  the  aftectod  ear.  Two  forks,  one  of 
which  was  a  lialf  a  tone  higher  than  the  other,  were  heard  ajs 
the  sjuno  noto,  when  tlie  higher  was  held  before  the  well  ear 
niul  tin-  lower  iK'foro  the  diseased  ear. 

Sir  KviMnrd  llonu''  liJie  related  the  case  of  an  eminent  music 
teuolu'r,  who.  after  taking  cold,  perceived,  in  addition  to  confu- 
MOn  of  sounds  in  his  ears,  that  the  pitch  of  one  ear  was  half  a 
note  lower  than  that  of  the  other:  and  also  that  the  perception 
of  n  simple  sound  did  not  reach  both  ears  at  the  same  time,  but 
seemed  as  two  distinct  sounds  followintj  each  other  in  quick 
succession,  the  latter  being  the  lower  and  weaker. 

This  phenomenon  was  considered  by  Home  to  be  due  to  de- 
fective action  in  the  muscular  structures  governing  the  tension 
of  the  membrana  tympani,  although  it  is  evident  he  was  entirely 
unnc<]<uuntcd  with  the  structure  of  the  membrane,  since  he 
described  as  he  tliought  a  radiate  muscle  lying  in  the  drum- 
head, whereas  no  such  stnicture  exists  as  part  of  its  layers. 
Hut  that  he  has  accumtely  described  a  case  of  double  hearing 
and  subjective  alterations  in  pitch,  is  beyond  doubt. 

Moos*  relates  two  cases:  one,  that  of  a  tenor  singer  who,  for 
fourtcHMi  days  at^cr  a  severe  corvza,  heard  simultaneously  the 
treble  of  all  the  notes  he  s;»ng.  l^his  was  found  to  be  due  to 
catarrh  o(  the  middle  ear  and  some  hardness  of  hearing  on 
bollj  sides. 

The  sanjc  author  gives  an  account  of  doable  hearing  in  a 
case  of  chrotuc  catarrh  of  the  middle  ear.  In  this  instance  the 
jdu'iuwuenon  of  double  hearing  came  on  after  the  patient  used 
ohhmitorni  for  relief  from  an  attack  of  asthma.  Immediately 
alV'r  th«  oaroQsis  Um  iMMiug  was  worse,  subjective  noises  of 
\>Mriou«  dMcriptioQS  xv«r«  perceived,  and  the  patient  noticed 
that  «n  notos  (rom  »'  up  were  heard  double  in  both  ears.  Later 
the  notw  thus  doubled  were  e"  and  all  notes  from  that  point  up 
the  «<'«le. 

These  subji^otive  pheno«»ena  of  hearing  can  be  ascribed  to 
the  e\nivrl>ation  of  catarrh  j<n>duce»l  bv  the  breathing  of  the 
cb 

I has  notcnl  the  phMtooMfnon  in  two  caaes:  in  one  case, 

that  of  a  muMoian.  a  musical  Dot*  was  heard  a  third  higher. 
In  Ktxne  in«taiux>s  xht  *ft«iv«(Mmd  umt  be  of  the  same  pitch  as 
thf  orijfinal  not\\ 

P«r««{w  this  plkMio«Mno«»  4o«bl«  iMaring^  would  be  noted 
■MOM  A>»quaiit)2r  if  Um  paid«»ta  wera  Moecmlly  educated  in 
■MMio,  f«>r  it  is  w\^rth>'  ot  ikM«  that  in  tbc  caoeo  recorded  the 
anil^fl^an  wc4>e  iuu«««j. 
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Case  T.  The  first  instance  of  double  liearincr,  or,  as  I  prefer  to 
call  it,  subjective  alteration  of  pitcli,  which  I  observed,  was  in 
a  young  Austrian  officer  of  good  musical  education,  an  amateur 

f)erformer  oti  the  violin.  During  an  acute  otitis  media  on  the 
eft  side,  he  noticed  that  in  tuning  his  violin  the  note  appeared 
a  third  higher  in  the  affected  than  in  the  normal  ear.  This 
condition  lasted  for  several  days,  but  disappeared  with  the  cessa- 
tion of  the  acute  disease  of  the  ear. 

In  this  case  the  hearing  could  be  called  double  in  the  sense 
that  the  normal  ear  heard  the  true  note  and  the  diseased  ear 
another,  viz.,  one  apparently  higher  than  tlie  original  note, 
producing  subjective  (lonfusion. 

Case  it.  In  this  case  the  subjective  alteration  in  pitch  oc- 
curred in  both  ears.  During  a  successful  treatment  for  chronic 
purulent  disease  of  both  ears,  the  patient,  a  young  woman  of  23, 
music  teacher,  suffered  from  a  elight  intercurrent  acute  otitis 
media  on  both  sides.  All  sounds  became  disagreeable,  and  she 
especially  noted  and  complained  of  a  sharping  of  all  musical 
tones  of  the  voice  of  others  in  singing  and  of  the  notes  on  the 
piano.  This,  however,  disappeared  in  a  week,  and  the  purulent 
disease  was  finally  cured.  The  hearing  in  this  case  became 
almost  normal  after  the  disappearance  of  the  suppurative  disease 
of  the  middle  ears. 

In  this  second  case  it  could  hardly  be  said  the  patient  suffered 
from  double  hearing,  for  she  heard  a  similar  subjective  sharping 
of  piano-notes  in  both  ears.  This  she  knew  to  be  the  case,  not 
by  discord,  but  by  her  knowledge  of  ruusic,  for  she  knew,  when 
she  struck  a  given  note  on  the  piano,  that  the  note  her  ears 
perceived  in  their  (liseased  state  was  sharper  than  the  note  she 
heard  when  the  same  key  was  struck  by  her  in  health. 

Iiilrfi-tyinpank  Pressure  dnrmg  Phonation.  —  Fmler  normal 
conditions,  phonation  produces  variations  in  pressure  both  in 
the  mouth  and  nasopharyngeal  space.  It  is  greatest  with  some 
consonant  sounds.  P^xperimenta  of  Dr.  C.  J.  Blake'  show  that 
this  pressure  is  sufficient  to  be  communicated  to  the  tympanic 
cavity  through  the  Eustachian  tube.  This  pressure  may  be- 
>me  painful  in  some  ciuses  of  disease  of  the  middle  ear.  In 
ich  instances  the  patient  may  voluntarily  avoid  pronouncing 
the  minSal  consonant  sounds  m,  n,  and  ng,  since  the  pressure  in 
the  tyTiipanum,  brought  about  by  their  fihonation,  is  painful. 

The  setisations  pro<luced  by  their  pronunciation  has  been  de- 
scribed as  a  disagreeable  cracking  and  bursting  sound,  least  so 
with  m;  most  so  witli  ng.  In  a  case  of  this  kind  observed  by 
Dr.  Wake,  a  cicatrix  in  the  raembraua  tympani  was  eeeti  to 

'  Intm-tvmpanic  Pree«ure  during  Phonation,  Trans.  Amer.  Otol.  Soc.,  vol  ii. 
p.  76,  1876! 
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make  vibrations  with  each  of  the  above  consonant  sounds;  least 
with  ni,  a  larger  one  with  n,  and  "  with  ng  a  double  excursion 
was  observed,  the  membrane  onlv  partially  resuming  its  original 
position  between  the  two  movements."  All  of  these  unpleasant 
8ymj>toms  were  relieved  by  excision  of  a  portion  of  the  flaccid 
cicatrix.  A  round  opening  was  thus  made,  the  symptoms  above 
named  disapjteared,  and  the  patient  articulated  normally.  Dr. 
Blake  also  found  that  a  manoractric  column  of  water  (diara.  1 
mm.)  connected  with  the  meatus,  when  m  was  pronounced,  rose 
and  fell  J  ram. ;  with  n,  nearly  1  mm. ;  and  with  ng,  a  double 
rise  and  fall  of  nearly  the  same  degree  was  observed. 

Hi'curreix-e,  cicri/  year  for  fourteen  years,  of  a  Peailinr  Suhjective 
Noise  and  Altered  Resonance  of  Voice,  in  (he  Left  Ear :  tempo- 
rarily relieved  t/y  Pressure  on  the  Auricle  and  Meatus.  —  Se\>- 
tember  9,  1873,  Mrs.  C,  35  years  old,  living  in  atHuence,  states 
that  for  fourteen  years  she  has  experienced  an  altered  resonance 
of  her  voice  and  some  buzzing  noise  in  the  left  ear,  which  come 
on  together  in  .June,  with  tlie  warm  weather,  and  la.st  until 
8eplembcr.  She  also  makes  the  strange  s^tatement  that  thesie 
eubjectivc  iiltenitirms  become  apparent  to  her  toward  midday 
and  lai<t  until  about  bedtime.  8he  can  always  gain  relief  for  a 
few  moments  tiy  pressing  and  pushing  the  auricle  an<l  meatus 
on  the  affected  side,  Imt  as  soon  thereafter  as  she  swallows,  the 
altered  rcsoiiiuice  returns.  Tlie  hearing  remains  unaltered  and 
certainly  apfieiirs  jierfeut  on  testing.  The  voices  of  others  arc 
never  changed  in  tpiality  as  her  own  is.  8he  says  she  has,  in 
winter,  catarrh  of  the  throat,  at  which  time  there  is  more  or  less 
soreness  cotilined  to  the  Eusttichian  region  on  the  side  where 
these  peculiar  alterations  occur  in  the  summer  season. 

In  winter,  however,  these  »ul>jective  alterations  have  never 
occurred.  Examination  revealed  a  follicular  pharyngitis  with- 
out hypersecretion. 

The  meinbniiia  tympani  was  norniai  in  every  respect,  except 
in  its  being  a  little  more  indrawn  than  its  fellow.  The  tuning- 
fork  placed  on  the  top  of  tlie  head  was  heard  equally  well  in" 
l»otli  ears.  Tiie  Eustachian  tulies  were  readily  pervious  to  air 
from  I'olitzcr's  bag.  As  the  statements  concerning  these 
peculiar  subjective  symptoms  in  the  left  ear  are  to  be  credited, 
there  ai-e  several  points  of  great  interest  which  earnestly  de- 
ftumd  some  explaiuition.  1.  The  occurrence  oi'  these  peculiar 
.symptoms  in  summer-time  otdy.  2.  TIteir  coming  on  towards 
midday  and  passing  nff  towards  bedtime,  i.  e.,  about  0-10  P..M. 
3,  The  teni])orary  relief  gained  liy  pressing  on  the  auricle  and 
in  the  meatus.     4.  Tlieir  instantaneous  return  on  swallowing. 

Naturally  the  mind  connects  their  causation  with  summer  and 
its  heat,  which  idea  is  only  strengthened  by  the  statement  that 
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they  grew  worse  as  the  day  grew  warmer,  and  disappeared  as 
the  sun  went  down  ami  the  tcm|.>erature  fell. 

The  eliief  cause  oi'  tliis  suVijcftive  ulteriition  in  the  ear  must 
be  sought  in  the  condition  of  the  Eustachian  tube. 

It  is  not  uncommoii  to  find  the  nasal  mucous  membrane  sub- 
ject to  an  irritability  fmm  the  heat  of  suinmer;  it,  therefore, 
seems  fair  to  presume  Ibat  the  same  irritability — a  kind  of 
erectility — may  exist  around  the  tiiuoial  emi  of  tiie  Eustachian 
tube.  Let  us  suppos^e  then  that  the  heat  of  summer  caused  in 
this  case  a  swelling  in  the  tube  in  the  manner  suggested  above; 
at  the  same  time,  it  expanded  tlie  air  locked  up  in  the  tym- 
panum by  the  closure  of  the  mouth  of  tlie  Eustachian  tube. 

The  expansion  of  tlie  air  contained  in  the  tympanum  forced 
tlie  memhrana  tymjiani  outward,  and  unlocked  the  nialleo- 
incudal  joint.  This  distm'lrcd  tlie  cquililvriuni  of  these  parts 
and  brought  about  very  much  such  an  altered  resonance  as  any 
one  experiences  after  blowing  the  uose  during  an  ordinary  nasal 
and  faucial  catarrh. 

This  pushing  outwarii  of  the  niembrana  tympani  was  sus- 
tained by  the  expanded  air  of  the  tympaiinm  until  the  patient 
pushed  the  auricle  and  pressed  the  tingcr-end  into  the  meatus. 
Then  the  column  of  air  in  the  external  auditory  canal,  being 
condensed  by  the  pressure  from  the  tinger-tip,  forced  the  mem- 
hrana tympani  inward.  The  latter,  in  turn,  pushed  some  of 
the  expande<l  air  of  the  drum-cavity  out  through  tlie  slightly 
swollen  Eustachian  tube,  and  resumed,  with  the  ossicuhi,  u  posi- 
tion of  e(|uilibrium,  and  then  vibrated  normally  until  an  act  of 
swallowing  occurred.     Then  tliealtere<l  resonance  returned. 

The  return  of  the  peculiar  subjective  resonance  after  the  act 
of  swallowing  can  he  exfilained  thus:  The  first  effect  of  swal- 
lowing is  to  open  the  Eustachian  tube,  and  to  force  air  into 
the  drum-cavity.  But  in  the  normal,  loosely  closing,  or  closed 
tube,  more  than  the  re(jnisite  amount  of  air  recoils,  atul  the 
equilibrium  is  maintained  in  the  tympaiuim.  In  this  case  the 
tube  was  enough  swollen  to  interfere  with  tbe  recoil  of  a  surplus 
of  air  whicli  it  was  obliged  to  permit  to  enter  the  tlrum-cavity 
at  the  relatively  powerful  act  of  swallowing.  According  to 
Lucw,  80  powerful  is  this  act,  and  so  great  is  the  amount  ot"  air 
forced  into  the  tympanum  by  it,  tliat  the  first  effect  in  the  latter 
cavity  is  one  of  condensation.  In  this  case  the  tulte  was  not  so 
much  swollen  as  not  to  permit  the  usual  large  amount  of  air  to 
enter  the  tymf)anum  at  swallowing,  but  it  was  enough  irritated 
and  narrowed  liy  the  effects  of  heat  to  interfere  with  the  ready 
recoil  of  the  surplus  of  air  forced  into  the  drum-cavity  by 
swallowing;  hence  too  much  air  renuiincd  in  the  tympanum, 
the  equilibrium  remained  disturlicd,  and  the  peculiar  resonance 
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hecanie  once  more  apparent,  until  the  finger  forced  the  mem- 
braua  tvmpani  back  to  a  normal  position. 

Arute  Aural  OaUirrh  In  Infants  and  Young  Children.  —  Since 
this  disease  constitutes  much  of  the  so-called  earache  in  little 
children,  it  will  be  well  to  bestow  more  than  ordinary  comment 
on  its  occurrence  in  them.  Unfortunately  it  is  a  disease  too 
commonly  overlooked  in  them,  partly  on  account  of  their  in- 
ability to  locate  their  pain  and  communicate  their  feelings  to 
others,  and  also  on  account  of  the  difficulty  of  examining  young 
and  suffering  infants.  Hence  the  disease  may  escape  proper 
treatment,  and  lea<l  finally  to  permanent  injury  of  hearing,  and 
even  to  results  fatal  to  life  if  allowed  to  pass  into  the  purulent 
form  of  tympanic  inflammation.  This  disease  of  the  ear  is  apt 
to  come  on  with  catarrh  of  the  air-passages,  teething,  whooping- 
cough,  and  the  exanthemata.  Its  most  common  occurrence  is 
durmg  a  cold.  If  it  occur  in  an  infant,  the  little  victim  will 
suddenly  cry  out  most  piteously,  at  first  only  with  every  severer 
twinge  of  the  increa.siiig  pain,  but  at  last  it  will  utter  a  quick 
succession  of  piteous  and  peculiar  shrieks.  This  cry  has  been 
said  to  resemble  that  occurring  in  acute  bowel-disease,  and  has 
otlen  been  njistaken  for  that  in  infants.  But  the  continuance 
of  the  pain,  despite  the  treatment  directed  to  the  bowels,  will 
soon  show  the  cnrofnl  observer  that  the  disease  is  not  in  the 
intestines.  The  infant  will  refuse  all  nourishment,  the  breast 
or  the  bottle  is  pushed  away,  and  if  tlie  nurse  now  endeavors 
to  dandle  the  tittle  sufferer,  each  movement  will  cause  it  to 
shriek  more  loudly,  and  convulsions  may  supervene.  In  an 
older  child  the  cries  may  be  so  dreadful  that  isolation  of  the 
patient  in  a  remote  part  of  the  house  becomes  necessary  in 
order  not  to  alarm  its  relatives  and  neighbors.  Such  severe 
forms  usually  terminate  in  suppuration. 

Very  fre(|uently,  attacks  of  earache  from  acute  aural  catarrh 
come  on  only  at  night,  for  several  nights  in  succession,  but  in 
the  intervening  daytime  the  little  patient  plays  about  as  usual. 
If  the  ear  is  examined  in  such  cases,  the  membrana  tymnani 
will  be  found  greatly  drawn  in  and  lustreless,  looking  like 
ground  glass,  or  a  polished  steel  surface  just  breathed  upon. 
The  tnanubrium  of  tlie  malleus  in  such  cases  is  so  much  re- 
tracted and  foreshortened,  that  it  will  appear  far  up  and  behiiul 
in  the  posterior  superior  quadrant  of  the  drum-liead.  The 
membrane  may  appear  congested  about  the  malleus  and  ita 
folds.  It  must  be  remendiered  that  in  infants,  and  %-ery  young 
children  under  six  years  of  age,  the  membrana  tym|iani  occu- 
pies, normally,  a  position  much  more  horizontal  than  in  older 
children  and  adults  (see  p.  50). 

These  cases  are  primarily  and  emphatically  tuM  catarrh^  with 
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more  or  less  hypeiwraic  swelling  of  the  lining  mucous  mem- 
brane of  the  tympanic  cavity. 

The  pain  is  aggravated  at  night,  especially  by  the  recumbent 
position,  which,  of  course,  increases  tlie  congestion  and  swelling, 
both  in  the  tube  and  tympanum.  Thus,  the  vacuum  already 
alluded  to  is  ma<ie  greater,  and  the  external  air  presses  witn 
greater  force  on  tlic  outer  surface  id"  the  membrana  tympani, 
forcing  the  latter  inward,  and  with  it  the  chain  of  ossicles. 
The  freedmn  from  pain  in  the  daytime  is  due  to  a  partial  subsi- 
dence of  swelling  in  the  tube  and  tj-mpanun,  and  consequently 
to  less  of  a  forcing  inward  of  tlie  membrana  tynqiani  and  the 
ossicles.  A  want  of  air  in  the  tympanic  cavity  is,  tliercfore,  one 
of  the  chief  causes  of  pain  in  these  cases  of  acute  catarrh  of  the 
ear ;  and  hence,  sneezing,  blowing  the  nose,  or  an  artiticial  infla- 
tion of  the  tynijiannm  will  usuallv  cause  a  cessation  of  the  pain, 
by  overcoming  the  vacuum  in  the  tynipatnc  cavity  and  thus  re- 
lieving the  undue  tension  of  the  drum-membrane. 

In  very  young  children,  a  higli   degree  uf  deafness  may  be 

firesent  from  merely  a  persistent  simple  catarrhal  process  in  the 
Eustachian  tube.  If  the  latter  is  opened,  usually  by  one  good 
inflation  with  Politzer's  air-bag,  tlu>  hearing  is  instantly  greatly 
improved,  and  a  few  repetitions,  every  other  day,  of  this  manipu- 
Intiuu  will  effect  an  entire  cure  of  the  case,  lint  such  cases,  I 
believe,  are  rarely  recognized  soon  enough  for  iicnetieial  treat- 
ment. Yet,  I  have  seen  enough  of  tiiem  to  lead  me  to  conclude 
that  many  cases  of  chronic  fieal'ness,  in  those  just  arriving  at  the 
age  of  puberty,  are  attributable  solely  to  neglect  of  simple 
catarrh  of  the  tube  four  or  live  years  [irevinusly.  In  such  cases 
the  closure  of  the  Eustachian  tube,  especially  if  it  be  on  only 
one  side,  is  cither  not  noticed  by  the  patient  or  his  friends,  or,  if 
noticed,  is  neglected,  in  the  hope  that  the  child  will  outgrow  the 
trouble  :  and  it  ajipears  that  sometimes  it  does,  by  a  spontaneous 
opening  of  the  tube.  I'sually,  however,  the  tube  being  closed 
for  a  long  time  and  the  tympanum  deprived  of  air,  the  latter 
loses,  often  irretrievably,  its  funetiou  of  permciibility,  just  as  an 
air-sac  in  the  lung  would,  beyond  a  stoiiped-up  bronchial  tubule. 
Acute  aural  catarrh  in  larger  children  is  usually  the  result  of 
undue  exposure  to  dampness  and  cold.  Althougli  these  attacks 
of  acute  catarrhal  inflanimation  of  the  middle  ear,  from  impru- 
dent exposure  to  cold,  are  botli  common  and  painful,  they  are 
not  usually  as  likely  to  become  chroinc,  and  thus  permanently 
injure  tlie  hearing,  as  those  forms  of  aural  intlammation  brought 
on  by  the  exanthemata.  The  latter  usually  lead  to  purulent  in- 
flammation and  spoirtaneous  ru[iture  of  the  membrana  tympatn, 
but  acute  catarrh  nniy  run  a  painful  course,  without  ]irotlucing 
spontaneous  rupture  of  the  drum-membrane.  In  fiict,  this 
tendency  to  produce  a  spontaneous  rupture  of  the  drum-head, 
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or  not,  is  one  of  the  distinguishing  marks  between  acute  puru- 
lent and  acute  catarrhal  indaniniation  of  the  middle  ear. 

The  large  majority  of  all  cases  of  chronic  purulent  inflamma- 
tion of  the  middle  ear,  are   unhesitatingly  attributed  by  the 
{atients  to  the  exanthemata  or  to  some  of  the  continued  fevers, 
f  the  purulent  discharge  is  said  to  be  the  result  of  earache  ^h 
from  cold,  it  ia  usually  found  to  date  back  to  earliest  infancy.  ^^ 
Another  eijually  striking  fact  is  that  chronic  aural  catarrh,  i.  e.,        ' 
oft^returning   and   slowly   increasing   hardness   of  hearing,   is 
almost  invariably  attributed  to,  or  at  least  said  to  be  aggravated 
by,  cold  in  the  head.     It  may  be  that  inflammation  of  the  middle 
ear,  caused  by  cold  in  the  head  or  acute  inflammation  of  the  air- 
passages,  is  of  a  sthenic  type,  while  that  produced  by  l>lood- 
poisoning  of  any  kind,  like  the  exanthemata,  continued  fevers, 
syphilis,  etc.,  is  of  a  decidedly  asthenic  type,  tending  to  destruc- 
tion of  tissue. 

Olijerth-e  Symptoms  in  Acute  Catarrh  of  the  Middle  Ear. — K  the 
membrana  tynipaiii  can  be  examined  in  the  first  stages  of  this 
disease,  there  will  be  noted,  first,  a  slight  congestion  about  the 
periphery  of  the  membrane,  with  a  somewhat  greater  amount 
in  ttie  meinbratia  tlaccida  and  in  the  vessels  lying  over  the 
handle  of  tlie  malleus.  The  color  of  the  membrana  tympani,  in 
general,  will  not  be  much  altered  at  first,  but  its  lustre  may  be 
eltghtly  dimmed,  and  the  pyramid  of  light  will  become  faint  or 
fade  entirely.  In  many  cases,  even  in  those  with  considerable 
accumulation  of  mucus  in  the  tympanum,  the  membrana  tym- 
pani will  not  lose  its  contour,  as  it  does  in  the  purulent  form  of 
otitis  media.  A  marked  objective  symptom,  however,  ia  the 
retraction  of  the  membrana  tympani. 

Retraction  of  the  Memhran"  Ti/mpani. — The  retraction  of  the 
membrana  tynijiani  may  be  .so  great  in  these  cases,  on  account 
of  the  exhaustion  of  air  from  the  tympanic  cavity,  that  mucus 
in  quite  large  ijuantities  may  be  present  without  causing  any 
bulging  of  the  drum-head.  In  such  cases,  however,  unless  the 
drum-head  is  very  thick,  the  mucus  can  be  seen  through  the 
delicate  membrane;  the  color  of  the  latter  will  then  be  in- 
fluenced by  that  of  the  mucus  in  the  tympanic  cavity,  and  the 
surface  of  the  membrana  tympani  may  finally  be  matle  to  bulge, 
either  in  spots,  by  lumps  of  mucus,  or  regularly  at  some  one 
segment,  mostly  the  hinder,  by  a  more  homogeneous  kind  of 
mucus.  If  the  fluid  in  the  drum-cavity  is  serous,  bubbles  can 
be  easily  seen  in  it  through  the  membrana  tympani. 

Spontatif'iiis  Ruptxre  of  the  jllemlminn  Tympani. — Spontaneous 
rupture  of  the  membrana  tympani  is  rare  in  simple  acute 
eiitarrhal  inflammatioti  of  the  middle  ear.  I  consider  this  the 
chief  diagnostic  point  between  this  disease  and  acute  purulent 
inflammation  of  the  middle  ear,  to  which,  I  grant,  the  acute 
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cafnrrh  is  only  too  likely  to  lead.  But  since,  as  a  niiitter  of 
fact,  we  rarely  find  purely  mucouB  products  breaking  down  the 
niembrana  tynipani  and  discharging  themselves  through  the 
opening  thus  made,  while  we  eonstantlj'  find  pus  escaping  in 
this  manner,  I  am  forced  to  conclude  that  acute  catarrhal 
inflamrnation  leads  rather  to  a  thickening  of  tissue  than  to 
the  more  destructive  disease — acute  purulent  inflammation  of 
the  mucous  lining  of  tlie  middle  ear.     In  the  latter  instance  we 

•  invariably  find  purulent  discharge  escaping  from  one  or  more 
Bpoiitaiieous  ruptures  in  the  raembrana  tympani.  The  same 
view  was  entertained  by  Kau,'  who  states  that  the  results  of 
inflammation,  comprehended  "  under  perforation  of  the  mem- 
bramt  tympani,  destruction  of  the  ossicles  of  hearing,  caries  of 
the  mastoid,"  etc.,  do  not  follow  acute  catarrlial  inflammation 
of  the  ear,  but  are  results  of  the  acute  purulent  form  of  aural 

•  disease. 
I  observed,  not  long  since,  in  a  medical  man,  60  years  old, 
just  recovering  from  pneumonia,  an  a]»]uirent  exception  to  what 
seems  the  rule,  that  ]>nre  mucus  is  never  found  esciiping  through 
a  spontaneous  ojieiiing  in  the  mcmlirana  tympani.  A  little  pain, 
with  consideralile  duliicss  of  hearing,  were  the  first  symptoms. 
■  These  were  noted  by  the  patient  some  days  before  the  nienilirana 
'  tympani  was  examined.  I  found  the  niendirana  tympani  uni- 
formly pinkish  and  thick  in  appearance,  lustreless,  and  bulging 
in  its  entire  jtostcrior  half;  the  pu.sition  of  the  malleus  ]>laiidy 
visible.  Paracentesis  of  the  druni-menibranc  was  pniposc<l, 
but  not  performed  at  request  of  [latient;  and  that  night  and 

§the  next  morning  jellydike,  transparent  mucus,  resembling 
thick  white  of  egg,  came  from  the  tympanum  through  a  sponta- 
reou.s  opening  in  Ihedrum-niembraue.  This  perforation  liealed 
in  a  da^-.  Although  this  case  was  complicated  finally  by  a  deep- 
seated  abscess  of  the  cellular  tissue  over  the  mastoid  portion,  the 
hearing  was  fully  restored.  The  mendjrana  tympani  now  shows 
a  smalf,  grayish  spot  in  the  posterior  segment  where  the  open- 

■ing  occurred. 
In  addition  to  the  chief  symptoms,  fulness  and  pain  in  the 
ear,  with  hardness  of  hearing  and  tinnitus  aurium,  we  shall 
find,  usually,   in    acute  catarrh   of  the   ear,  general   catarrhal 
symptoms  of  sore  throat,  cold  in  the  head,  cough  and  hoarse- 

■  liess,  and  some  headache  ;  but  vertigo  and  fever  are  not  common 
attendants  of  this  disease.  The  latter  symptoms  are  usually 
proportioned  to  the  severity  of  the  pain.  As  a  rule,  all  the 
symptoms  of  acute  aural  catarrh  will  be  found  abating  with 
the  cessation  of  the  general  catarrhal  symptoms,  excei»tiiig, 
perhaps,  the  deafness,  which   may   increase  with  the  general 
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increase  of  local  secretion  from  the  various  jiarts  of  the  niucoufll 
tract  ini[ilieatc<]  in  tlie  geufral  catarrh.  This  increase  in  the' 
deafness  is,  of  course,  due  to  the  ineclianical  obstruction  in  the 
Eustachian  tuhe  and  tynijianic  cavit}-,  brought  about  J)y  the 
large  amount  of  thick  mucus  retained  in  the  middle  ear,  by  the 
swelling  of  its  mucous  lining.  The  latter  may  be  kept  up  by 
additional  attacks  of  slight  catarrhal  swelling. 

Course. — This  affection  may  lead  rapidly  to  purulent  inflam- 
mation of  the  middle  ear.  It  is  not,  however,  the  more  violent 
form,  either  in  children  or  adults,  which  leads  to  permanent 
deafness.  The  oft-recurring,  slight  attacks  of  fulness  in  the  ears, 
with  every  cold  in  the  head,  are  most  likely  to  lead  to  a  chronic 
catarrhal  swelling  and  deafness.  Such  cases  finally  cause  an 
accumulation  of  inspissated  mucus  in  the  tympanic  cavity, 
according  to  some  observers  (Ilinton).  My  experience  would 
lead  me  to  believe  that  such  accumulations  are  not  as  common 
in  this  country  as  they  appear  to  be  in  England,  if  we  may 
judge  from  the  writings  of  the  late  Mr.  Hinton.  Be  this  as  it 
may,  respecting  the  slow  and  chronic  accunuiiations  of  inspis- 
sated mucus,  it  is  very  certain  that  the  oft-recurring  stuffed 
feeling  in  the  ears,  with  every  cold  in  the  head,  usually  leads  to 
permanent  changes  in  the  hearing  unless  relieved  b}'  proper 
treatment. 

JStiology. — Acute  catarrh  of  the  middle  ear  is  most  apt  to 
occur  in  the  spring  and  autumn,  or  in  changeable  weather  in 
midwinter,  and  is  usually  found  whenever  catarrh  of  the  air- 
passages  is  prevalent.  It  is  also  caused  by  teething,  whooping- 
cough,  continued  fevers,  the  exanthemata,  and  syphilis.  In 
summer-ti?ne  there  are  two  great  causes  for  its  occurrence,  viz.. 
cold  bathing  and  divitig,  and  sitting  in  a  draught  of  air  to  cool 
the  heated  body.  In  the  first  instance,  the  ex[)0sure  of  the  ear 
to  breakers  or  to  the  cold  water  in  diving,  is  the  cause  of  the  in- 
flammation. This  is  easily  understood  when  one  reflects  that 
the  membrana  tympani  is  eo  thin  that  its  mucous  surface  is 
practically  brought  into  direct  contact  with  the  cold  water 
wheticvor  the  latter  enters  tlie  exteriud  auditory  canal,  as  in 
diving,  or  by  any  other  incautious  means  of  submerging  the 
head.  It  would  seem  that  in  such  cases  the  inflanmuition  of  the 
tympanic  canty  is  secondary  to  a  myringitis  produced  by  the 
cold  water.  Strangling,  often  induced  in  diving,  may  lead  to 
the  introduction  of  cold  water  through  the  Eustachian  tube  into 
the  middle  ear,  and  thus  produce  inflammation  of  the  tympanic 
mucous  membrane.  In  the  second  instance,  when  inflammation 
of  the  middle  ear  comes  on  after  cooling  off  in  a  draught  of  air, 
it  seems  to  be  the  result  of  a  general  constitutional  disturbance 
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lie  to  the  exposure  of  the  heated  cutaneous  surface  to  cold  air, 
and  the  result  is  similar  to  a  chilling  of  the  surface  of  the  body 
in  winter,  when,  as  is  well  known,  the  aural  disease  is  often 
joined  to  sore  throat  and  coryza,  all  of  wliieh  are  due  to  the 
same  atmospheric  or  telluric  cause. 

Many  cases  of  catarrhal  inHamrnation  of  the  tympanic  cavity 
niav  be  said  to  be  to  a  great  extent  mechanical  in  their  oriHu. 
The  catarrli  of  the  Eustachian  tube  closes  up  that  important 
communication  between  the  tympanum  and  the  fauces,  causing 
a  vacuum  and  a  retention  of  mucus  in  the  drum-cavity.  Conse- 
quently an  irritation  is  set  up  there,  both  by  the  want  of  air  in 
tne  drum  and  a  slow  decompiosition  of  the  retained  tj'mpaiiic 
excretions.  Hence  many  an  acute  catarrhal  process  in  the  tym- 
panic cavity,  accompanied  even  by  |>ain,  may  be  cut  short  by  one 
or  two  good  inflations  by  means  of  Politzer"s  air-bag.  A  great 
many  cases  of  acute  catarrh  of  tlic  middle  ear  are  produced  by  • 
Budden  exposure  to  the  air  after  all  forms  of  vajior  baths.  The 
heroic  Turkish  and  Russian  baths,  so  largely  advertised,  are 
constantly  [iroduciiig  acute  catarrli  of  the  ear.  The  same  evil 
result  is  ofteti  due  to  "cold  packing"  in  water-cure  estab- 
lishments. 

Earwhf.  from  Teelhuirj. — Earache  occurs  very  often  in  teething; 
80  frequently  is  it  an  attendant  of  this  period  of  childhood  that 
I  have  known  mothers  to  prophesy  with  accuracy  the  coming 
through  of  a  new  tooth,  from  the  sudden  attack  of  earache. 
The  vast  majority  of  these  cases  never  pass  beyond  the  simple 
catflrrhal  form.  This  peculiar  connection  between  teething  and 
earache  was  also  noted  by  Rau.' 

In  some  instances  we  may  find  that  the  catarrhal  intlamma- 
tion  has  passed  into  the  acute  purulent  form  of  tympanic  inflam- 
mation, attended  by  perforation  of  the  membrana  tympani  and 
discharge  of  jturiforni  matter. 

Tlie  tendency  to  inflammatioti  of  the  ear  in  teething  is  favored 
by  the  nervous  connection  l)etween  the  teeth  and  the  vaacular 
supply  of  the  ear.  The  middle-ear  cavity  is  supplieil  by  the 
tympanic  branch  of  the  internal  carotid  artery,  which  anasto- 
moses with  the  tympanic  l)rauch  of  the  internal  maxillar}'  and 
stylo-mastoid  arteries,  branches  from  the  external  carotid. 
The  tympanic  branch  of  the  internal  carotid  artery  passes 
directly  from  the  latter  to  the  tympanic  cavity.  Hence,  any 
congestive  effect  on  this  vessel  must  bo  quickly  and  largely  felt 
in  the  ear.  Dilatation  of  this  branch  is  brought  about  rapidly 
by  any  inhibitory  force  brought  to  bear  upon  its  vaso-molor 
nerves.      8ueh  a  force  is  supplie*!  in   the  irritation   from  in- 
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flamcfl  gums  in  infants.  For,  since  the  carotid  plexus  and  the 
inferior  dental  nerve  are  both  supplied  l)y  branches  of  the  otic 
ganglion,  irritation  coniniuiiicated  to  the  ganglion  from  the 
teeth  must  be  felt  in  the  vaso-niotor  nerves  originating  frora  it. 
The  eftect  of  such  an  irritation  is  to  inhibit  the  vaso-motor 
nerves  governing  the  calibre  of  the  tympanic  artery  alluded  to, 
It  then  becomes  dilated,  and  the  jwirts  of  t!ie  ear  it  supplies  ea 
gorged.  Congestion,  inflammation,  and  supjiuration  may  thenj 
en.siie.  This  intlamniatory  action  may  be  communicated  (juickly 
from  the  middle  ear,  in  young  children,  through  the  petro- 
squamosal  fissure  to  tbe  brain.  It  is  thns  shown  how  convul- 
sions, meningitis,  and  death  occur  in  infants  in  connection  with 
teething. 

Eiiracke  in  Whooping-cough. — "Whooping-cough  is  not  an  un- 
conmion  cause  of  acute  catarrli  of  the  middle  ear;  the  perfora- 
tion of  the  membnuia  tympani  occurring  in  these  cases  may  be 
due  to  the  mechanical  force  of  tlio  cougli,  and  not  merely  to 
spontaneous  results  from  the  catarrhal  discivse.  Without  doubt, 
the  inflammation  in  the  tympanum  weakens  the  lining  of  the 
cavity  and  favors  its  easy  rapture  by  the  force  of  coughing.  The 
intinuvte  relation  between  the  ear  and  the  pueumogastric  nerve 
must  not  be  forgotten  aa  a  causal  element  in  ear  disease  occur- 
ring in  pertussis. 

Diagnosis. — The  diagnosis  of  acute  catarrh  of  the  middle  ear 
will  be  aided,  cliictly,  by  the  comparativeiy  slight  pain,  the 
marked  hardness  of  hearing,  and  the  annoying  hissing  tinnitus, 
and,  in  a  minor  degree,  by  the  presence  of  other  catarrhal 
symptoms,  such  aa  sore  throat,  cough,  etc.,  with  little  or  no 
fever,  nor  any  marked  constitutional  disturljance.  It  «nll  also 
be  noted  that  the  pain  is  more  easily  overcome  than  the  hard- 
ness of  bearing,  and  tiiat  tliore  is  no  tendency  to  a  spontaneous 
rupture  of  the  membrana  tyin[iani.  When  the  patient  inflates 
his  ear,  or  when  it  is  inflated  artiticially  by  the  surgeon,  loud 
mucous  rales  will  be  lieard  in  it.  These  are  audible  in  a  marked 
degree  to  the  [mtient,  and  easily  heard  by  the  surgeon's  ear,  when 
assisted  by  the  ausculting  tube. 

Olijectively,  the  diagnosis  will  be  aided  by  careful  inspection 
of  the  mcitdinina  tympani.  The  hitter  will  be  found  to  present 
the  varying  appearances  already  described,  according  to  the 
stage  of  the  disease.  At  times  it  may  be  noted,  with  surprise, 
that  the  membrana  tympani  has  not  undergone  great  objective 
changes,  notwithstanding  the  marked  subjective  symptoms  iu 
acute  catarrh. 

If  the  secretion  of  mucus  has  been  large,  and  consequently 
the  deafness  of  a  high  degree,  usually  it  will  be  seen  that  the 
membrana  tympani  is  forced  to  bulge  from  the  pressure  of  the 
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retained  mucus  in  the  tympanic  cavity.  Another  important  aid 
in  diagnosis  is  the  f'rcodoni  ot'  the  auricle  ami  audi^ory  canal 
from  iriflaiiiraation.  These  njaj  be  handled  without  pain  to  the 
patient  in  acute  aural  catarrh,  but  if  there  is  inflammation  of 
any  part  of  the  external  ear,  ordinary  examination  with  the 
speculum,  which  necessitates  some  traction  on  the  auricle  and 
meatus,  will  cause  pain.  This  is  often  a  partial  means  of  tinding 
out,  in  a  case  of  asserted  pain  in  the  ear,  where  the  seat  of  the 
disease  is,  or  at  least  what  division  of  llie  ear  is  probably  most 
affected. 

Pro/7Ho«!s. — The  prognosis  of  acute  catarrh  of  the  middle  ear 
is,  on  the  whole,  favorable.  By  careful  observance  of  all  the 
symptoms  and  prom|it  application  of  tlie  treatment  about  to  be 
ifetailed,  usually  the  disease  will  terminate  favorably.  It  should 
never  be  neglected,  even  in  its  mildest  forms,  since  repeated 
slight  attacks  are  very  likely  to  lead  at  last  to  pernninent  hard- 
ness of  hearing. 

Trciitment. — The  milder  forms  of  congestion  arc  to  be  treated 
by  relieving  tlie  general  catarrhal  symptoms,  and  a  thorough 
inflation  of  the  tym]ianum.  The  first  object  is  to  be  gained  by 
ojiening  the  bowels,  if  necessary,  and  restoring  the  function  of 
the  skin,  which  is  usually  more  or  less  disturbed.  A  mild  diet 
must  be  observed,  and  spirituous  drinks,  smoking,  chewing, 
and  suHing  tobacco  are  to  be  sedulously  avoided.  The  patient 
must  lie  housed,  and  a  sudoritic  ami  anodyne  regimen  observed. 
The  second  object,  inflating  the  tyniiianic  cavity,  is  to  be  gained 
by  using  Politzer's  air-bag,  the  Eustachian  catheter,  or  Valsalva's 
method  of  inflation.  The  latter  mode  of  inflation  consists  in  the 
patient's  holding  hi.s  nose  and  ioi-cing  air,  by  powerful  expiira- 
tion,  into  the  tympanum  while  his  mouth  is  closed.  By  thus 
inflating  the  tympanum,  the  formation  of  a  vacuum  is  pre- 
venteil  and  the  secretions  are  forced  away  from  tlie  ossicles  and 
allowed  to  eseaiie  through  the  artificially  opened  Eustachian 
tube,  or  they  become  rapidly  absorbed. 

Air  blown  by  the  air-bag  into  the  nostrils  of  children,  will 
force  open  the  Eustachian  tube  without  any  coiipcratinn  on  the 
part  of  the  patients;  in  fact,  crying  on  their  part  will  li//  iij>  the 
palate,  shut  otf  the  lower  from  the  upper  pharynx,  and  facilitate 
the  passage  of  air  into  the  tympauum. 

If  the  child  is  tractable,  putting  out  the  checks  with  closed 
lips,  according  to  the  suggestion  of  E.  E.  IIoU,  prolonged  pho- 
nation  of  the  vowel  a,  or  of  the  words  hick,  hack,  hock,  etc., 
according  to  the  suggestions  of  Lucse'  and  Gruber,-  will  aid 
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in  lifting  the  soft;  palate  and  in  closing  the  nasopharynx  from 


th 


.•ity  of  the 


nh 


id  throat.     At  the  moment  of, 


mout 
during  the  distention 
tion,  air  may  be  forci 
only  one  tympanum  needs  inflation,  the  one  opposite  to  it  may 
be  lirmly  fitnpped  with  the  finger  during  the  operation  of  infla- 
tion, and  ihuH,  in  some  cases,  it  seems  that  more  air  is  forced 
into  the  oar  to  be  ventilated,  because  of  the  greater  resistance 
oticred,  by  tite  voluntarily  stopped  ear,  to  the  column  of  air 
pressed  into  the  nasopharynx. 

The  treatment  need  not  be  actively  antiphlogistic  unless  the 
pain  and  fever  become  severe.  Should  the  pain  grow  intense, 
leeches  must  be  applied  in  front  of  the  tragus,  as  near  as  possible 
to  the  car,  directh'  in  front  of  the  tragus  or  under  the  auricle. 
This  tends  to  prevent  su[)puratiou. 

Before  leeches  are  applied,  the  mouth  of  the  auditory  canal 
should  be  stopped  with  cotton  to  prevent  their  crawling  into 
the  meatus.  Such  n  mishap  would  cause  the  patient  not  only 
intense  pain  but  most  probably  a  severe  external  otitis.  Hence, 
the  advice  sometimes  given  to  deliberately  apply  the  leech  to 
the  meatus  is  to  be  rejected.  Even  in  the  most  favorable  spot, 
a  leech-bite  not  unfrequently  produces  a  circumscribed  abscess. 

Anodynes. — Anodynes  should  be  given  in  doses  sutBcient  to 
allay  pain  and  produce  sleep  at  night.  Aconite,  in  doses  pro- 
portioned to  age,  is  of  great  value  in  acute  otitis.  A  hop 
pillow,  or  any  form  of  dry  bent,  will  often  prove  very  grateful 
in  this  malady. 

lu  addition  to  the  above  means,  warm  and  soothing  gargles,' 
and  warm  apjiUcations  with  the  syringe  or  aural  douche,  to  the 

Fig.  87. 
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ear,  together  with  rest,  in  bed  or  in  the  room,  will  be  found  to 
hasten  restoration  to  health  and  hearing. 

Sproijiriij  llu:  N'lsophKrijux. — In  cases  of  acute  aural  catarrh,  in 
which  the  fauces,  nasopharynx,  and  Eustachian  tube  are  espe- 
cially inflamed,  spraying  of  these  parts  by  warm  fluids  will  be 
found  grateful  to  the  patient  and  very  useful  in  the  treatment 
of  the  disease. 
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Wnrtii  water,  slightly  iiiiprfgiuitt'il  with  salt  (tifty-six  grains 
'to  the  pint)  is  olU'ii  etn|iIoyed,  and  in  acute  cases  is  of  some 
value.  15ut  warm  water  contaitiing  ehiorate  of  potash  {S-b  o;r. 
to  f.^j),  four  or  tive-grain  sohitioris  of  borax  or  of  boracic  acid, 
or  bicarbonate  of  soda,  four  or  five  grains  to  the  flutdounce  of 
water,  will  prove  more  useful  in  all  cases  than  solutions  of  .salt. 

The  most  convenient  form  of  application  of  warm  spray  to 
the  nasopharynx  is  by  means  of  a  hand 
atomizer;    the    steam    atomizer   may   be 
used,  but  it  ie  not  nearly  as  convenient  as 

•  the  hand-apparatus. 
It  can    but   be  repeated   here  that  all 
forms  of  oils  and  fats  are  to  be  kept  most 
carefully  out  of  the  car,  in  this  as  in  all 
other  acute  aural  diseases.     Sweet  oil  and 

» other  fats  not  only  clog  the  ear  and  mask 
tJie  disease,  but  they  load  the  <lrum-mem- 
brane,  increase  the  pain,  and,  as  they  are 
usually  forgotten  and  left  in  the  car  after 
the  pain  ceases,  they  become  rancid  and 
favor  the  growth  of  fungi.  These,  in  turn, 
produce  a  painful  and  troublesome  acute 
disease  of  the  external,  and  even  of  the 
middle  ear  (p.  263). 

It  would  be  well  if  it  were  remembered 
that  most  of  the  so-called  remedies  for 
earache  would  make  a  well  ear  painful  if 

•tbcv  were  put  into  it. 
'  Paracmtesis  of  the  Membrava  Tympain. — 
If  the  collection  of  mucus  in  the  tym- 
f)anum  becomes  great,  the  membrane 
)ulge,  and  the  pain  continue,  it  will  gen- 
erally be  best  to  incise  the  niembrana 
tj'mpani. 
u  This  should  l)e  done  by  means  of  the 
Ipspecially  devised  knife  shown  in  Fig.  88, 
Bt  the  posterior  inferii.n-  quadrant,  unless 
some  other  point  jirotrudes  verN'  greatly. 
This  operation  is  to  be  {)erfornie(l  under 
perfect  illumination  and  insfiection  of  the 
auditory  canal  and  membratut  tymiiuni,  by  means  of  the  forehead- 
mirror  and  a  speculunr.  The  latter  .should  bo  as  wide  as  can  be 
admitted  comfortably  into  the  meatus.  The  incision  may  be 
in  the  form  of  a  stab  or  siit.  LIsuallv  some  of  the  retained 
mucus,  or  muco-pus,  will  issue  from  the  wound  instantly.  It 
may  be  further  aided  in  its  escape  from  the  tympanic  cavity  by 
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some  form  of  inflation,  prelLTably  by  Valsalva's  method.     But 
the  Uvtter  aid,  wliich  la  quite  sutlicient,  should  bo  gontiy  effected. 
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matter  from  tiie  tympanic  cavity  immediately  after  para- 
centesis of  tlie  drum-membrane.  It  ot\en  is  not  even  necessary 
to  resort  to  inflation  at  first,  since  the  elastic  force  in  the  retained 
matter  is  quite  sutHcient  to  favor  its  escape  afler  the  incision  in 
the  membnina  tymjiani.  This  operation  is  simple  enough,  but 
a  very  important  one.  It  leaves  none  but  good  results  behind 
it  when  properly  done,  but  it  is  not  to  be  unriertaken  without 
careful  consideration,  and  never  simply  for  the  relief  of  pain. 
Its  chief  indication  is  to  permit  the  escape  froTii  the  drum-cavity 
of  retained  products  of  inflammation,  accomjjanied  by  pain  and 
deafness.  Unless  the  surgeon  can  recognize  the  presence  of 
matter  in  the  drum-cavity,  and  is  convinced  that  such  retention 
is  provocative  of  continued  puin  or  deafness,  and  is  also  threaten- 
ing to  produce  a  large  destruction  of  tissue  in  the  drum-mem- 
brane, by  an  ultimate  perforative  ulceration,  he  cannot  be 
justified  in  resorting  to  the  operation  of  paracentesis  of  the 
membrane  in  any  form  of  acute  otitis  media. 


CHAPTER    II. 

CHRONIC  CATARRHAL  INFLAMMATION. 

The  onset  of  this  disease  is  usually  insidious.  It  may  be 
preceded  by  numerous  painful  attacks  of  acute  aural  catarrh, 
but  very  frequently  there  is  no  history  of  precedent  acute 
catarrh  of  the  car.  Chronic  catarrh  of  the  middle  ear  is  seen 
under  two  chief  forms :  (a)  the  secretory  or  moist,  and  (/>)  the 
asecretory  or  dry  form.  To  these  aspects  of  the  clironic  disease, 
different  names,  and  in  some  cases  vastly  ditJerent  natures  have 
been  assigned.  But  in  both  of  these  chief  forms  it  is  usually 
found,  on  close  examination,  that  a  markedly  catarrhal  condi- 
tion of  adjacent  and  related  mucous  tissues,  either  has  preceded 
or  attends  the  chronic  aural  disease.  Even  in  those  cases  of 
clironic  aural  disease  in  which  the  nervous  features  are  promi- 
nent, the  latter  usually  are  seen  to  be  due  to  nutrient  dis- 
turbances in  the  nerves  of  the  middle  ear,  and  possibly  of  the 
internal  ear,  induced  by  the  antecedent  aural  catarrh.  Inded, 
it  aeems  that  many  cases  of  aural  vertigo,  under  its  numerous 
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names,  nii^ht  be  traced  back  to  a  clironic  catarrhal  disease  of 
the  middle  ear. 

Clironic  aural  catarrh,  therefore,  with  its  multitude  of  symp- 
toms, luis  given  rise  to  many  different  opinions  as  to  its  real 
nature  and  also  to  a  very  diverse  nomenclature.  This  is  due  to 
the  fact  that  the  observation  of  the  disease  has  usually  lieguii 
at  a  more  or  less  advanced  stage  of  the  affection,  and  but  rarely 
continued  until  terminated  by  a  careftd  study  of  the  fliscased 
tissues  after  death.  Hence  the  number  of  names  applied  to 
this  nuilady,  as,  "  nervous  deafness,"  "  hypeitruphic "'  and  "  pro- 
liferous intlamniatifni,"  "sclerosis,"  and  "clironic  thickening  of 
the  mucous  membrane  of  the  tymjianum,"  *' anchylosis  of  the 
stapes,"  and  "  progressive  hardness  of  hearing."'  They  all 
possess  the  merit  of  designating  at  least  marked  characteristics 
of  the  malady  to  whicli  they  are  aj^iilied.  To  the  inquiring  and 
observant  student  of  aural  disease,  each  of  these  terms  will 
offer  itself  in  mani-  cases  as  the  best  descriptive  name  of  the 
tedious  complaint  he  finds  before  him.  But  no  .single  one  of 
them  admits  of  universal  application.  "  Chronic  catarrh  "  seems 
to  me  to  be  indeed  the  only  universally  applicable  name.  It 
is  comprehensive,  and  surely  serves  to  denominate  the  essential 
nature  of  the  disease. 

SCBJECTIVE    SYMPTOMS. 


1 


The  earliest  subjective  symptoms  of  this  disease  are  tinnitus 
auriuni  and  a  gradual  diminution  of  the  licaring.  These  symp- 
toms appear  usually  only  in  one  car  at  a  time,  most  commonly 
the  left,  and  a  varying  period  tiiay  elapse  before  the  other  ear 
is  attacked.  The  onset  of  the  subjective  noise  in  tlie  ear  may 
be  quite  sudden;  the  time  of  its  first  occurrence  can  usually 
be  stated  accurately  by  the  patient.  This  subjective  buzzing, 
chir|iing,  or  hissing  may  appear  on  rising  in  the  morning,  during 
or  after  a  severe  cold  in  the  head  or  after  a  depressing  illness. 
Tlic  noise  is  not  intense  at  tirst,  but  grailnally  becomes  hjuder 
and  more  annoying,  the  hearing  usually  diminishing  at  the  same 
rate.  The  statements  of  patients  as  to  tlie  i(uality  and  character 
of  the  subjective  aural  tioise  are  extremely  varying.  The  ob- 
jective sounds  to  which  they  are  likened  are  commoidy  taken 
from  the  sounds  to  which  the  patient  is  most  exposed ;  the 
mechanic  seems  to  hear  noise.s  of  tnachinery,  the  student  the 
hissing  or  buzzing  of  a  lamp,  vvhiie  tiie  simmering  of  the  tea- 
kettle is  ft  universal  similitude  used  to  exjilain  the  quality  of 
tinnitus  aurium.  In  many  cases  a  hyperfesthesia  to  objective 
sound  seems  to  conic  on  with  the  annoying  subjective  noises. 
I  have  known   patients  suffering  with   distressing   subjective 


872 


MIMiLE    EAR. 


id  greatly  redi 


iplai 


hearing,  to  comi 
bitterly  of  the  intensely  disagreeable  effect  on  the  diseased  ear 
of  the  noises  of  the  street,  and  even  of  the  blowing  of  the  wind 
across  the  auricle  while  walking.  This  sensitiveness  may  persist 
for  months.  Sometimes  patients  seem  to  get  used  to  the  noise 
in  the  ear.  When  their  attention  is  specially  drawn  to  it  they 
will  sometimes  state  that  they  are  aware  of  a  singing  in  the  ear 
but  it  is  of  no  great  moment  to  them.  The  singing  in  the  ears 
is  not  very  severe,  nor  does  it  grow  louder  in  these  cases.  All 
subjective  noises  of  the  ear  in  this  disease  may  be  increased  by 
fi^tigue,  drinking  spirits,  smoking,  and  prolonged  conversation. 
In  some  cases,  af\er  each  meal  the  noise  seems  much  louder. 
Some  authorities'  state  that  abnormal  conditions  of  the  genito- 
urinary apparatus  tend  to  aggravate  the  tinnitus  of  cLrouic 
aural  catarrh.  It  is  very  certain  that  gastric  and  intestinal  de- 
rangements tend  to  make  tinnitus  aurium  more  intense. 

But  in  some  cases,  tinnitus  aurium  either  never  appears  in  the 
disease  or  only  at  a  later  stage,  long  after  the  hearing  is  much 
reduced. 

These  cases,  beino;  deprived  of  the  warning  as  to  the  threatened 
failure  of  the  function  of  the  ear  found  in  tinnitus  aurium,  are 
rarely  made  aware  of  the  loss  in  hearing  until  it  becomes  very 
great.  This  is  especially  the  case  when  one  ear  remains  perfect. 
A  failure  of  hearing  in  it,  temporary  or  otherwise,  is  often  the 
first  occasion  for  noticing  the  defect  in  the  other  ear. 

A  patient  may  come  with  the  statement  that  while  lying  on 
the  good  car  in  bed,  accidentally  it  was  discovered  that  some 
ordinary  sound,  such  iis  the  voice  of  a  friend,  the  crying  of  a 
child,  or  the  bell  on  the  street-car,  was  not  perceived  by  the 
free  ear. 

This  has  led  to  domestic  testing  with  a  watch  or  a  clock, 
and  tlicse  are  found  to  be  not  perceived,  or  but  imperfectly,  in 
the  car  which  now  i'or  the  first  time  is  discovered  to  be  faulty. 

The  coming  on  of  this  kind  of  deafness  is  so  insidious  that,  in 
many  cases,  even  among  the  most  intelligent,  there  is  no  reliable 
history  of  the  origin  of  the  disease.  I  have  known  children  of 
physicians  to  be  thus  aftected,  but  their  fathers  were  not  able  to 
state  when  and  how  the  disease  probably  began. 

These  cases,  with  no  definite  account  of  the  beginning  of 
deafness,  seem,  in  my  experience,  to  belong  to  a  class  with 
hereditary  tendencies  to  chronic  catarrh  of  the  ear. 

In  the  case  of  a  physician's  child,  I  found  the  father  affected 
in  one  ear;  in  a  young  lawyer's,  the  father  and  uncles  were 
similarlv  troubled.  A  young  gentleman,  growing  markedly 
deaf  in  Tioth  ears,  lately  aggravated,  as  he  thought,  by  shooting, 
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stated  that  his  family  in  some  branches  grew  (hiaf,  but  lie  could 
not  tell  wlien  the  disease  began  to  appear  in  him ;  he  thought 
perhaps  after  undue  exposure  in  the  army  ten  years  before.  And 
such  cases  might  he  cited  by  scores. 

Darts  of  pain  are  felt  in  some  cases,  every  day  or  two ;  but 
this  is  not  a  very  frequent  symptom.  If  it  occur,  it  is  only  in 
the  earlier  stages.  Most  patients  complain  of  a  sense  of  fulness 
and  discomfort  in  the  ear,  as  the  disease  advances.  If  the  secre- 
tion of  mucus  ie  considerable,  more  or  less  cracking  is  heard  in 
the  ear  by  the  patient.  After  the  ear  cracks,  it  seems  open  for 
a  little  while,  and  the  jiatient  may  liear  hotter.  Hut  in  a  short 
time  the  sense  of  stopjiage  in  the  car  returns,  and  the  hardness 
of  licaring  is  again  present. 

But  the  pain  and  the  sense  of  fulness  are  increased  by  changes 
in  the  weather  during  the  winter  season.  In  summer  all  such 
symptoms  are  very  much  less  prominent.  A  great  sensitiveness 
of  the  ear  may  coexist  with  great  deafness.  Sounds  which  cannot 
be  fully  understood,  i.  c,  words  which  are  perceived  only  as  sound, 
uttered  very  near  an  ear  rendered  entirely  deaf  by  catari'h,  will 
often  produce  pain  in  the  ear. 

With  the  tinnitus  auriuni,  loss  of  hearing,  and  darting  jiain 
in  some  cases,  disagreeable  sensations  are  felt  in  tiie  fauces, 
throat,  and  larynx.  "The  character  of  these  subjective  conditions 
is  variously  described  by  the  sutt'erers. 

Most  of  them  coniplain,  however,  of  constrietion,  tickling, 
sensation  of  fuhiess,  and  burning  in  the  throat.  All  of  these 
are  aggravated  by  cold,  any  depressed  state  of  health,  or  often 
by  stimulating  food,  and  by  (lyspepsia  with  constipation.  In 
some  instances  after  an  ordinaiy  hearty  meal,  the  throat  will 
feel  more  or  less  burning,  which  is  aggravated  if  the  patient 
is  obliged  to  talk  in  any  prohmged  way. 

Very  often  the  di.tiagreeablc  feeling  in  the  throat  is  described 
as  that  of  a  hair  or  foreign  substance  lying  in  the  fauces,  but 
which  still  clings  there  notwithstanding  all  efforts  at  swallowing. 
According  to  Weber-Liel,'  this  symjrtom  is  specially-  apt  to  be 
complained  of  by  females.  In  a  state  of  health  all  acts  of 
swallowing  can  lie  felt,  or  heard,  in  the  Kustachian  tube  and 
middle  ear.  But  in  these  csi-ses  of  chronic  aural  disease  attended 
with  pharyngeal  symptoms,  swallowing  cannot  be  perceived  in 
the  affected  ear  by  the  patient;  not  even  when  the  attention  is 
drawn  to  the  normal  jirocess  by  the  physician. 

Very  few  persons  are  aware  that  at  each  act  of  swallowing, 
they  can  perceive,  if  the  Eustachian  tube  is  in  a  normal  state,  a 
sensation  of  opening  and  crackling  in  the  ear.  This  peculiar 
thud  felt  in  the  ears,  at  swallowing,  is  but  tlie  normal  process 
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ol  ventilation  of  the  tympanic  cavity.  When  the  attention  of 
one  possessing  good  ears  is  drawn  to  this  fact,  it  is  then  recog- 
nized, usuallv  for  the  first  time,  so  accustomed  do  all  become  to 
normal  physiological  processes.  Consequently  any  symptomatic 
change  in  this  respect  must  be  inquired  for  by  the  physician; 
for  the  patients  never  volunteer  any  information  on  this  point, 
being,  as  already  stated,  ignorant  of  what  a  normal  ear  might 
perceive  in  swallowing. 

Vertigo  is  sometimes  felt  in  the  later  stages  of  this  disease, 
but  it  cannot  be  considered  a  very  common  symptom,  according 
to  mj'  experience.  When  it  is  present  as  a  symptom  of  chronic 
aural  catarrh,  it  is  paroxysmal  in  character.  This  characteristic 
alone  would  help  to  diagnosticate  it  from  vertigo  caused  by 
cerebral  disease.  In  the  latter  instance,  the  vertigo,  if  it  occurs, 
is  either  constant  or  invariably  produced  by  some  particular 
act,  like  walking,  and  there  is  more  or  less  permanent  alteration 
in  the  gait.  Vertigo  caused  by  chronic  aural  disease  is  usually 
connected  with  an  increase  in  the  subjective  noises  and  an 
aggravation  of  the  deafness.  In  such  cases,  any  force  which 
increases  the  pressure  in  the  tympanic  cavity  is  apt  to  bring  on 
an  attack  of  giddiness,  as,  for  example,  sudden  swallowing,  pro- 
longed acts  of  deglutition,  and  powerful  intlations  of  the  tym- 
panic cavity,  either  by  natural  or  artiticsal  means.  Changes 
in  the  weather,  and  ooiise([uent  increases  in  the  catarrhal  symp- 
toms, will  often  lend  their  aid  in  producing  a  greater  tendency 
to  aural  vertigo.  In  most  eases,  by  abatement  of  the  catarrhal 
congestion,  the  vertigo  will  be  lessened.  In  all  such  cases  the 
Eustachian  tube  will  be  found  to  be  at  least  temporarily  narrowed, 
and  the  tynijianum  consequently  imperfectly  ventilated.  The 
vertigo  produced  by  inflation  of  ii  middlf  cur  alrwidy  diseased 
l>y  chronic  catarrh,  and  in  wbicli  the  membmna  tympani  is  in- 
drawn and  more  or  less  unyielding  to  forces  intended  to  push  it 
outward,  is  due  to  pressure  on  tlie  foot-]>lato  of  the  stirrup-bone 
and  upon  the  membrane  of  the  round  window.  The  latter  mem- 
brane is  highly  susceptible  to  changes  of  atmospheric  pressure 
in  the  tympanum,  as  recently  shown  by  Wcber-Liel.' 

Since,  in  the  catiUTlial  ear,  the  drum-head  is  both  stitfened  and 
held  inward  l)v  the  retraction  oi'  the  tensor  tymjiani  muscle,  air 
forced  into  the  drum-cavity,  instead  of  equalizing  the  pressure 
by  carrying  ahead  of  it  the  membrana  tympani,  which  forms  so 
large  a  part  of  the  outer  wall  of  the  drum-cavity,  is  suddenly 
spent  upon  the  more  delicate  coverings  of  the  fenestra?  in  the 
inner  wtdl  of  the  tymjianum.  Pressure  thus  exerted  on  the 
labyrinth-fluid  must  produce  not  only  a  morbid  oscillation  and 
compression  of  the  terminal  filaments  of  the  nerve  of  hearing. 
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i{  also  an  alteration  in  the  pressure  of  the  cerebro-spinal  fluid, 
for  the  laln-riiithinc  fluiil  has  been  shown'  to  be  in  direct  com- 
raunication  with  tiie  cerel)ro-spinal  lluiiL 

kThe  auditory  nerve  has  motor  as  well  as  sensory  fibres.  A 
portion  of  the  fibres  of  origin  of  the  auditory  nerve  are  closely 
connected  with  a  mass  of  motor  cells  in  the  bulb,^  These  fibres 
pass  into,  and  are  continued  in,  the  inferior  peduncles  of  the 
cerebellum.  Further,  it  is  known  that  the  motor  filaments  of 
the  auditory  nerve  are  distributed  to  the  anipullw  of  the  semi- 
circular canals,  the  sensory  fibres  passing  to  other  parts  of  the 
labyrinth.  By  excitation  of  the  ampullar  nerves,  reflex  motor 
excitation  is  conveyed  to  the  cerebelluni,  the  phenomena  of 
which  will  be  considered  more  fully  under  aural  vertigo. 

Therefore  it  can  be  seen  how  undue  [iressure  in  the  laby- 
rintli  can  be  conveyed  to  the  brain,  and  produce  cerebro-aural 
symptoms. 

Hearhuj  Belter  in  a  Noise. — Hearing  better  in  a  noise  is  very 
often  a  marked  symptom  of  the  Isiter  stages  of  clironic  aural 
catarrrlt,  when  the  condition  of  the  t\'mpannm  has  become  dry 
and  seJerotie,  or  when  the  thickening  of  the  mucous  membrane 
has  become  great  in  the  moist  form  of  tiie  disease.  This  condi- 
tion of  the  Ijcaring,  once  supposed  to  be  a  mere  fancy  on  the 
part  of  the  patients,  or  at  least  due  to  the  general  elevation  of 
the  voice  all  are  oltliged  to  assume  in  a  noise,  has  been  shown 
to  be  real.  Those  presenting  this  syniptoni.  Paracusis  Wil- 
lisiana,  are  found  ujion  examination  to  hear  the  ticking  of  a 
watch  somewhat  better  in  a  noise,  for  instance,  in  a.  mill  or  a 
railway  train,  than  in  a  quieter  place.  No  entirely  satisfactory 
explanation  has  ever  yet  been  given  for  this. 

Dr.  A.  H.  Bnck  mentions,*  Init  does  not  claim  as  an  original 
idea,  the  following  exjilanation  for  this  peculiarity  in  hearing. 
"The  pathological  condition  in  the  cases  here  tinder  considcnv- 
tion  is  assumed  to  be  one  of  rigidity,  cither  of  the  annular 
membrane  or  ligament  which  liohJs  the  foot-plate  of  the  stirrup 
in  the  fenestra  ovalis,  or  of  the  secondary  tympanic  membrane 
covering  the  fenestra  roturida.  Ordinary  waves  of  sound,  such, 
for  iu.staiice,  as  are  produced  in  ordinary  conversation,  are  not 
of  sufficient  strength  to  overcome  the  rigidity  of  the  annular 
ligament  or  of  the  secondary  tympanic  membrane  ;  consequently 
I  the  patient  fails  to  hear  the  conversation.  In  the  midst  of  loud 
(noise,  however,  waves  of  sound  are  produced  of  sufficient 
strength  to  set  the  stirrup  in  motion  in  spite  of  the  existing 
pathological  obstacles.      Once  in  vibration,  tfiis  little  ossicle, 

'  Webcr-Liel,  Monatssehr.  f.  Olirenh.,  Berlin,  August,  1870,  and  Prof.  Hatse, 
Inal.  Studien,  No.  xix.  p.  768. 
'  Duval :  See  Ge)l(?.  Do  rOreille,  p.  828,  Paris,  1881. 
•  Kcport  on  Ihe  PrcpgivM  of  Otology,  N.  Y.  Record,  June  fl,  1876. 
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wliich  might  very  properly  be  called  the  key  to  the  auditory 
chamber,  can  perform  with  a  certain  degree  of  freedom  the  sub- 
ordinate vibrations  called  into  existence  by  the  conversation 
which  is  being  carried  on  near  by,  vibrations  which  are  neces- 
sary to  the  act  of  hearing  it.  The  louder  tones  open  the  door 
for  the  entrance  of  the  feebler  ones."  This  can  be  most  safely 
considered  a  sign  of  great  rigidity  in  the  sound-conducting 
parts  of  the  tympanic  cavity,  and  also  a  very  unfavorable  omen. 

Hereditnry  Tendency. — The  tendency  to  this  disease  is  markedly 
hereditary.  Recently  I  have  been  consulted  by  a  woman  and 
her  seven  children  for  chronic  aural  catarrh.  The  woman  was 
about  40  years  old ;  the  oldest  child  was  about  18  years  old. 
The  disease  manifested  itself  early  in  life  in  the  children,  the 
worst  of  whom  was  a  boy  about  11  years  old.  The  family  were 
in  the  hard-working  class,  and  but  moderately  nourished.  The 
boy,  the  worst  case,  was  at  school. 

Odor. — A  83-mptom  of  this  disease  is  a  peculiar  odor  which  I 
have  noted,  pervading  the  vast  majority  of  those  in  the  mature 
stages  of  chronic  aural  catarrh.  It  is  not  at  all  like  the  odor  of 
ozoena;  it  is  more  like  that  of  saliva.  13y  simply  passing  one's 
tongue  over  one's  linger,  and  allowing  the  saliva  to  evapo- 
rate slowly,  this  odor  may  be  simulated.  It  cannot  be  called 
offensive,  and  it  is  not  perceived  at  any  distance  from  the 
patient.  It  seems  to  emanate  through  the  nose,  and  is  more 
noticeable  in  females  than  in  males,  because  in  the  latter  it  is 
usually  disguised  by  tobacco.  This  odor,  I  tliink,  is  due  to  a 
disordered  condition  of  the  follicles  of  the  mucous  membrane 
of  the  fauces,  mouth,  nasopharynx,  and  nose. 


0B.rECTlVB    SYMPTO.MS. 

Appearances  in  the  External  Auditory  Canal. — It  may  be  said 
that  in  chronic  aural  catarrh  characteristic  changes  occur  in  the 
external  auditory  canal.  Chief  ainoni^  these  is  the  diminished 
or  suspended  secretion  of  cerumen.  The  ear-wax  not  only  be- 
comes smaller  in  amount,  but  often  assumes  a  brittle  quality; 
later  it  often  ceases  to  be  formed  at  all.  This  points  to  a  great 
alteration  in  the  nutrition  ot  the  organ  of  hearing.  This  im- 
portant excretion  ceasing  to  be  poured  into  the  auditory  canal, 
there  set  in  a  dryness  and  acaly  condition  of  the  skin  of  the 
meatus.     This  latter  state  favors  the  growth  of  aspergillus. 

Membrana  Tympani ;  Changes  in  Color. — The  membrana  tym- 
pani  usually  loses  its  lustre  and  transparency  in  chronic  aural 
catarrh.  But  as  these  changes  are  not  always  indicative  of  such 
a  disease  in  the  tympanum,  they  must  never  be  regarded  as  of 
positive  value.     In  some  cases  of  chronic  catarrh  of  the  middle 
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ear,  the  nienibrana  tvTniiaiii  may  l)c  tliinner  than  usual,  and 
cases  are  met  with  in  which  the  lustre  remains  unchantretl.  In 
the  latter  instance,  the  chronic  alterations  in  the  mucous  mem- 
brane of  the  mifldle  car  have  most  probahly  occurred  elsewhere 
than  on  the  inner  surface  of  the  drum-head.  The  membrana 
tvnipani  may  ajincar  uniformly  jiink  from  the  transmission  of 
the  redness  of  tlie  congested  mucous  membrane  on  the  pro- 
montory. 

Another  important  fact  to  bear  in  mind  respecting  color- 
changes  in  the  drum-head  is  that,  even  in  those  with  normal 
hearing,  especially  in  children,  the  membrana  tympani  is  not 
unfrequently  rather  dull  in  appearance  for  longer  or  shorter 
periods.  The  lustre  of  tlie  membrane  is  most  easily  lost: 
alterations  in  tenuity  are  more  indicative  of  a  deeper  change  in 
Btructure. 

C'Jirarcous  Deposits. — Chalky  spots  maybe  found  in  the  drum- 
head of  an  ear  afl'ected  by  chronic  catarrh  ;  but  tlK-y  cannot  be 
considered  characteristic  of  the  disease.  They  are  usually 
traceable  to  a  j>revious  purulent  disease  in  the  ear,  all  other 
traces  of  which  have  gone,  for  it  is  not  uncommon  to  Hnd  these 
deposits  entirely  unaccom[ianied  by  hardness  of  hearing.  Cal- 
careous spots  may  arise  in  the  course  of  a  chronic  aural  catarrh. 

After  an  ex]>erienee  of  fourteen  years,  in  the  daily  examina- 
tion of  the  drum-head,  both  iti  Europe  and  America,  I  am 
struck  by  the  general  rarity  of  chalky  spots  in  the  membrana 
tynifiani  of  those  Itorn  in  the  latter  country.  It  seems  that 
these  deposits  are  much  more  frequent  in  those  born  and  reared 
in  Northern  Europe.  Perhaps  the  milder  climate  of  the  latitude 
of  this  city  may  account  for  their  rarity  in  the  dnim-heads  of 
those  born  here. 

Changes  in  Position  of  the  Mtmhravn  Ti/mpani — A  much  surer 
olijective  symptom  of  chronic  aural  catarrh,  especially  when 
joined  to  opacity  and  loss  of  lustre,  is  a  retraction  of  the  mem- 
brana tympani.  The  drum-head  then  appears  drawn  in,  and  the 
matiuliriuni  of  the  malleus  foreshcirtcned,  the  sluu-t  jiroccss  of 
the  latter  projects  more  sliar|)ly  than  usual,  and  the  iVdds  of  the 
membrana  tympani  {see  p.  52)  are  very  prominent.  Tlie  nuuiu- 
brium  is  not  only  indrawn,  hut  is  pnlled  backwar<ls  and  u]nvards, 
and  the  entire  concavity  and  curves  of  the  drum-head  being 
thus  altered,  the  pyramid  of  light,  normally  found  in  the  antero- 
inferior quadrant,  is  very  much  changed  in  position,  or  it  may 
disappear  altogetiier  (see  j»,  r>3|.  As  tljc  latter  rejection  depends 
on  the  lustre  as  well  as  the  curve  and  position  of  the  ilrum-head, 
and  as  more  or  less  opacity  is  found  in  chronic  aural  catarrh, 
the  normal  pyramid  of  light  is  usually  one  of  the  first  features 
to  vanish  from  the  diseased  membrane.  The  manubrium  not 
only  appears  indrawn,  but  rotated  about  its  long  vertical  axis 
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80  as  to  pull  the  posterior  half  of  tlie  dnim-lu-ad  into  greater 
promineijce,  and  to  drag  the  anterior  half  into  u  greater  de- 
pression. Tite  causes  of  this  retraction  of  the  incnibrana 
tympani  and  nialleus  have  been  variously  assigned  by  several 
distinguished  observers.  Politzer  is  of  the  opinion  that  the 
swollen  and  chronically  diseased  condition  of  the  Eustachian 
tube  interferes  so  much  with  the  normal  ventilation  of  the 
tympanic  cavity  as  to  cause  a  constant  want  of  air,  if  not  an 
entire  vacuum,  in  it.  This  want  causes  a  disturbance  in  equi- 
librium in  the  atmospheric  pressure  on  each  side  of  the  drum- 
head, and  the  preponderance  of  the  external  air  forces  the  drum- 
head in  and  relaxes  the  tendon  of  the  tensor  tympani  muscle. 
This  in  turn  may,  by  fatty  degeneration  or  adhesion,  or  both, 
or-  by  contraction  from  want  of  use,  fix  tlie  drum-head  in  its 
indrawn  position.  In  such  a  condition,  the  want  of  air  in  the 
tytnpaniu  cavity  is  the  prime  factor  in  the  retraction  of  the 
drum-head. 

Weljer-Liel  ascribes  the  drawing  in  of  the  membrana  tympani 
chiefly  to  the  retraction  of  the  ten.sur  tympani  muscle.  This 
muscle  is  described  bv  him  as  a  part  of  the  palatal  and  tubal 
muscles  (see  p.  109).  ^hc  latter,  becoming  diseased  and  under- 
going tiitty  degeneration,  are  no  longer  able  to  preserve  their 
proper  amount  of  tension,  and  hence  occur  disturbances  in  the 
equilibrium  of  the  mu.scular  structures  of  the  middle  ear.  In 
this  process  (defective  motility  of  tlie  faucio-tubal  muscle),  the 
paralysis  of  tlic  tensor  veli  sive  dilator  tnbse  plays  very  probably 
the  chief  part,  not  only  because  of  the  resultant  fiersistent  and 
ever-increasing  iiinderance  to  the  ventilation  of  the  tympanic 
cavity,  but  also  because  this  muscle,  which  stands  in  the  rels^ 
tion  of  antagnnisl  to  the  tejisor  tt/inpani,  when  paralyzed,  is  the 
chief  causative  power  of  the  antagonistic  contraction  of  the  tensor 
tympani.' 

Itfiplica/ion  of  the  Si/mpa(hcii/^  and  other  Nerves ;  Flushing  of 
the  CntaiifoKs  Surface  'itljarent  to  the  Ear. — Among  the  objective 
symptoms  of  chronic  aural  catarrh  may  be  mentioned  impdica- 
tions,  more  or  less  I'requent,  of  the  symjiathetic  nerve.  It  is 
not  uncommon  to  find  "  complex  disturbances  in  the  correlated 
tracts  of  the  vagus,  glosso-pharyngens,  facial,  auricularis  magnus, 
and  the  accessorius  nerves,  standing  in  close  connection  with 
aurul  maladies  of  this  nature.  It  is  also  not  at  all  uncommon 
to  find  in  deaf  women,  sufFering  from  spinal  irritation,  muscular 
weakness,  and  rheumatic  pains  in  the  muscles  of  the  throat  and 
neck,  sensitive  spot.s  on  the  side  of  the  neck,  behind  the  sterno- 
cleido-mastoid  iiiuscle,  where  tlie  auricularis  magnus  and  acces- 
sorius arise.     Pressure  on  these  spots  causes  not  only  pain  run- 

1  Weber-Licl,  op.  tit.,  p.  1-t. 
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ning  down  to  the  shoukler,  luit  also  occasions,  in  the  ear  on  the 
corresponding  side,  a  feeling  oi' fiiltiess  and  more  or  less*  tinnitus 
aurium.'" 

In  some  cases  of  chronic  aura!  catarrh,  ei^pccially  in  the  dry 
form,  called  by  some  writers  progressive  hardness  of  hearing,  a 
tiushiiig  of  the  skin  near  tlie  ear  is  ohserved.  I  have  seen  out 
three  eases  in  which  distinct,  deep-tinted,  and  circiiin.scrihed 
duelling  of  the  surfocc  of  the  skin  near  the  ear,  was  connected 
with  tinnitus  aurium  and  progressive  hardness  of  hearing.* 
The  history  in  these  cases  was  such  as  to  lead  to  the  conclusion 
that  this  peculiar  vascular  congestion  in  the  skin  may  be,  in 
some  instances,  a  symptom  of  aural  disease.  Weber-LieP  lias 
liescrihed  a  case  wliieh  jiresented,  in  one  ear,  symptoms  resem- 
bling those  ohserved  by  Bernard,  after  section  of  the  cervical 
sympathetic. 

In  some  cases  it  must  be  admitted  that  the  distinctly  catarrhal 
symptoms  are  much  less  prominent  than  tlie  nervous  features 
of  the  disease,  and  such  cases  have  given  rise  to  the  theory  of 
nervous  deafness.  But  my  conviction  is  that  iij>on  ordinary 
searcli  all  such  cases,  no  matter  how  prominent  the  nervous 
symptoms  may  be,  when  the  case  presents  itself  for  treatment, 
can  be  traced  back  to  a  causative  catarrhal  trouble  in  the  fauces, 
Eustachian  tube,  and  miildle  ear.  liut  it  iimst  be  admitted  that 
there  are  many  good  reasons  for  assigning  to  some  cases  a 
lervous  nature,  as  may  he  seen  bv  the  follcnving  cases: 

Case  I.  I  was  asked  by  Dr.  I.  Ilollingsworth  Andrews,  in 
May,  1S74,  to  see  with  him  a  youmc  lady,  2(i  years  old,  unmar- 
ried, of  large,  robust  frame,  a  resident  of  the  western  part  of 
Pennsylvania.  Six  years  previous  to  the  time  I  saw  her,  she 
had  suffered  from  an  attack  of  probably  rheumatic  facial  paral- 
ysis on  the  right  side.  TiVithin  two  or  three  years  she  had 
noticed  a  diminution  in  hearing,  accompanied  by  an  uninter- 
rupted and  distressing  singing  in  her  ears.  The  hearing  on  tiic 
right  side  was  reduced  to  ,|\;  on  the  left,  to  ^^  for  the  watch. 
Tlie  tuning-fork,  jdaced  on  the  vertex,  was  heard  better  in  the 
better  car.  The  nieml>ranu  tympani  on  the  right  side  was  more 
retracted  than  on  tlie  left.  Tlie  lustre  of  both  was  good.  The 
ustachian  lubes  wci'e  pervious. 

There  was,  in  this  case,  a  constant  (piivering  of  the  buccal 
and  labial  muscles,  which  dated  back  for  a  year  or  more.  There 
was  abo  n  distinet  purplish-red  flush  ova- the  cheeks  and  neck  as  far  as 

clavicle,  with  an  increase  in  the  tinnitus  whenever  the  patient  was 

Webor-I.ifl,  op.  cit.,  p.  8. 
*  Three  cuwt  of  titinitu?  auri\im  and  deafVieg<,  nccompnnied  by  very  diftinct 
urhing  of  the  cuUineous  surface  adjacent  U>  the  ear,  by  the  BUtbi>r,  in  Archives 
r(>pli.  and  Otnl.,  vol.  iv. 

Op.  cit.,  p.  '2. 
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eceii  ordhiarilij  excited  or  fat'tgned.    The  application  of  tlie  constant^ 
electrit;  ciuTent  from  a  IJrenner  appuiatiis,  at  tlie  time  of  the  ex-| 
aiiiinatioM,  did  not  afford  even  temporary  relief  to  the  tinnitus. 
I  saw  the  case  but  once. 

Case  II.  Mrs.  Van  C,  56  years  ohl,  patient  in  tlie  Presbyterian 
Hospital,  in  Philadelphia:  a  farmer's  wife,  small  and  thin.  She 
stated  that  at  the  metiopausis  she  experienced  a  sudden  and  ex- 
cessive tinnitus  aurium,  which,  however,  had  diminished  in 
severity  since  then,  but,  though  it  had  become  quite  endurable, 
it  had  never  entirely  ceased  even  temporarily.  The  hearing 
did  not  appear  to  be  affected  in  this  case.  Tliere  was,  however, 
a  [leculiar  vascular  congestion  or  tiushing,  deep  carmine  in  color, 
wiiich  came  on  with  any  considerable  fatigue  or  excitement, 
and  was  attended  with  an  increase  in  the  tiimitus  aurium. 

This  flush  extended  from  both  cars,  where  it  seemed  to  start, 
over  each  sterno-cleido-mastoid  muscle,  forwards  toward  the 
thyroid  gland,  where  the  blushes  of  each  side  coalesced  and 
extended  over  the  chest  and  mammre.  At  the  same  time,  a 
similarly  tinted  blush  extemled  ovei' the  nucha  and  upper  part  of 
the  back  and  shoulders,  so  that  the  woman  appeared  covered  by 
a  carmine-colored  cape  with  the  limits  already  designated.  The 
rest  of  the  skin-surface  was  sallow.  There  were,  at  this  time, 
some  linear  blushes  running  from  the  ears  forwards  over  the 
toiujik'S,  uniting  across  the  forehead.  This  truly  objective 
fliisliing  was  probably  analogous  to  the  subjective  flushes  so 
often  felt  by  women  at  the  nienopausis. 

Cask  III.  Mrs.  .McA.,  of  Delaware,  a  very  large,  strong 
wotnan,  aged  45  years,  living  in  a  malarial  district,  and  then  in 
her  eleventh  pregnancy.  The  patient  stated  that  she  had  had  an 
increasing  hardness  of  hearing,  with  tinnitus  on  both  sides,  for 
some  years.  The  drum-heads  were  opaque.  In  her  case  there  was 
a  peculiar  ffi'sli  on  the  lef\  cheek,  corresponding  to  the  worse  ear, 
which  became  apparent  on  exertion  or  exposure  to  heat  or  cold, 
an<i  was  coincident  with  an  increase  of  tinnitus  aurium.  This 
case  grew  much  better  while  taking  ^^  gr.  of  strj'chnia  thrice 
daily  and  using  the  constant  electric  current. 

The  history  of  these  cases  adds  something  to  the  knowledge 
of  a  form  of  aural  disease  in  which  the  nervous  symptoms  pre- 
(hiniinate. 

Since  similar  tiushing  has  occurred  from  well-known  direct 
lesion  of  the  sympathetic,  it  is  fair  to  assume  that  the  flushing 
in  the  cases  I  have  just  narrated  must  also  have  been  due  to  an 
irritation  of  the  sympathetic.  In  two  of  the  cases,  as  there  were 
otiier  symptoms  of  clironic  alterations  in  the  organ  of  hearing, 
it  would  seem  ]»robable  that  in  them,  at  least,  the  flushings  were 
directly  traceable  to  the  aural  malady.  In  the  second  case,  it 
may  have  been  but  the  precursor  of  deafness. 
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eumscribcil  flushing  of  tlit;  cutatieuiis  surtaco  in  any  part 
of  tlie  body,  whettier  from  external  violence  or  internal  causes, 

I  is  rare  and  iu  many  respects  unsolved. 
In  a  ease'  of  direct  mechanical  violence  to  the  sympathetic 
nerve,  the  only  known  case  at  that  time  on  reeoW,  "  tlie  face 
presented,  after  walking  in  the  heat,  a  distinct  flush  on  the  right 
side,  and  was  pale  on  the  left.  The  right  half  of  the  fiice  was 
very  red.  The  flush  e.xteiuied  to  tlie  middle  line,  Imt  was  less 
definite  as  to  its  Hrait  on  the  chiu  and  lijis  than  above  these 
points." 

Dr.  Wm.  Ogle'  has  reported  a  case  of  probable  destruction  of 
the  right  cervical  sympathetic  by  abscesses.  In  this  case  "the 
eyeball  was  retracted,  the  palpebral  fissure  narrowed,  the  i>uf)il 
contracted,  the  right  side  of  the  face  redder  and  hotter  tlian  the 
left  during  rejiose,  but  after  violent  exercise  or  fever,  colder. 
The  left  side  of  the  face  alone  sweated,  and  the  right  side  of  the 
mouth  and  tongue  was  complained  of  as  being  dry." 

»In  a  case'  ntider  the  care  of  M.  Trelat,  at  the  8t.  Louis,  in 
Paris,  in  which  the  sympathetic  nerve  had  been  destroyed  by  an 
operation  for  removal  ot"  a  deep-seated  tumor  of  the  neck,  *'  on 
the  day  ibllowing  the  operation,  the  face  was  deeply  congested, 
especially  on  the  right  side,  which  displayed  well-defined  patches 

■  of  violet  and  red  color." 
These  cases  are  cited  because  they  present  instances  of  flushing 
of  the  face  and  parts  of  the  head  from  known  and  direct  lesions 
of  the  sympathetic  nerve.     In  the  three  cases  I  observed  and 
have   related  above,  there   was    well-defined    flushing  without 

» history  of  external  violence  to  the  sympathetic  nerve.  There- 
fore it  seems  fair  to  conclude  that  tlie  nerve  was  affected  from 
M'ithin,  and  to  it  treatment  would  be  well  directed. 
Azores. — The  changes  in  the  nares,  often  attending,  and  appar- 
ently in  many  cases  promotive  of,  chronic  aural  catarrh,  may 
■  be  very  great.  There  is  what  in  brief  may  be  termed  hyper- 
trophic catarrh  of  the  nares  in  these  cases.  The  hypertrophy  is 
usually  foun<l  on  the  inferior  turbinated  bones,  though  it  may 
invade  all  the  membranous  structures  of  the  nostrils,  either  on 
the  turbinated  bones  or  upon  the  septum.  I'osterior  nasal 
hypertrophies  are  the  most  imjiortant,  on  account  of  their 
proximity  to  the  fiuicial  end  of  the  Eustivchian  tube.  There  are 
often  found  cnchondromatous  enlargements  on  the  septum,  de- 
viations of  the  septum,  and  other  forms  of  obstruction  in  the 
nares  in  the  subjects  of  chronic  aural  catarrh.  These  obstruc- 
tions, as  may  be  supposed,  interfere  with   normal  nasal  respira- 

^V     '  "  GnnsbotaDdOlher  Iiijtiriegof  the  Nerves."    Mitchell,  Morehouse  and  Ke«o. 
Philadelphia,  IHT'l. 
'  Mtdicii-Chirurpicfll  Transactions,  vol.  lii.  p.  154. 
•  .Si-e  Alislrmt  in  Mt-d.  Pros*  and  Circular,  p,  7»,  .Ian.  1809 
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tion,  and  lead  to  month-breatliing.  Thus  the  throat  becomesj 
affect L'll  liy  thu  irrittiti<iii  of  tlirt-ft  respiration,  and  the  nares' 
and  tiiiHojiharvnx  heeoinc  further  affoctt'd  by  bein^  deprived 
of  the  normal  stimulus  of  nasal  respiration.  The  Eustachian 
tube,  deprived  of  the  natural  .stimulus  of  nasal  respiration  fails 
to  become  patulous  as  often  as  it  should,  and  may  remain  closed 
for  long  periods,  and  the  drum-f-avity  is  thus  deptrived  of  its 
normal  (juaiitity  of  ventilation.  This  condition,  in  turn,  fixes 
the  ossicles,  retracts  the  meinbrana  tympani,  and  tends  to  the 
production  of  anchylosis  in  the  sound-conducting  apparatus  of 
the  middle  ear. 

y'/tt  Condition  of  the  Pharynx  and  Throat. — The  pharynx,  ton- 
sils, and  velum  will  be  found  to  present  varying  appearances 
according  to  the  form  of  tlie  disease. 

In  the  moist  form  the  secretion  of  mucus  will  be  markedly 
increased,  and  the  gla!idu!ar  structures  of  the  raucous  lining  of 
the  fauces  will  appear  enlarged  and  inflamed,  their  function 
being  of  course  stimulated  liy  the  disease. 

The  tonsils  are  usually  very  much  enlarged  in  this  form  of 
the  disease,  atid  tlic  velum  appears  swollen.  But  this  is  only 
an  accompaniment  of  the  general  catarrh,  not  the  cause  of  it  in 
the  ear  nor  of  the  hardness  of  hearing.  It  will  very  often  be 
found  that  the  most  swollen  tonsil  is  on  the  side  of  the  better 
ear.  The  secretion  of  the  nose  is  also  very  apt  to  be  abnormally 
great.  This  form  of  the  disease  really  deserves  the  name  of 
catarrh  in  its  strict  meaning  of"  flowing  "  or  "  running." 

But  many  cases  of  chronic  aural  catjirrh  do  not  continue  to 
show  this  abnorma!  amount  of  secretion  in  the  pharynx.  In 
these  cases  the  mucous  membrane  has  either  rapidly  ceased  to 
throw  otl'larerc  amounts  of  mucus,  or  it  has  slipped  at  once  into 
an  atonic  and  dry  state.  In  such  cases  the  mucous  membrane 
of  the  entire  pharynx,  especially  on  the  posterior  wall,  is  pale 
and,  at  spots,  apparently  cicatrized.  It  may  even  sonaewhat 
resemble  granular  pharyngitis  without  marked  secretion. 

The  vcluin  appears  rather  tbiinner  than  natural,  as  though  its 
muscular  structures  were  atrophied,  as  indeed  they  are:  and 
the  )•«/)/«'  is  no  longer  directly  in  the  median  line,  nor  are  the 
halves  symmetrical  in  shape  and  [losition.  A  paresis  has  appar- 
ently art'ected  one  half  more  than  the  other,  and  the  uvula  and 
the  weaker  half  will  be  drawn  towartl  the  stronger  side,  which 
will  usually  be  found  to  agree  with  the  better  ear.  All  of  these 
changes  in  the  action  of  the  muscles  of  the  fauces  must  be 
attrilnited  to  the  eft'ects  of  the  catarrh. 

Loss  of  Function  In  ike  Velum. — The  loss  of  normal  mobility 
in  the  velum  is  further  seen  when  the  patient  is  told  to  phonate 
the  vowel  '(  broad.  Then,  the  velum  and  uvula,  instead  of 
rising  quickly  to  shut  off  the  lower  from   the  upper  pharynx, 
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will  fail  more  or  loss  to  fulfil  this  function.  The  uvula  either 
hangs  loose  and  Jovviiwanl,  i[uite  relaxe<l,  or  it  clings  to  one  or 
the  other  side,  on  the  edge  of  the  velum.  As  the  patient  pho- 
nates,  the  uvula  maj'  slip  t'roiu  this  position  on  the  velum  aud 
hang  loosely  downward,  or  it  may  curve  forward  or  backward 
against  the  posterior  wail  of  the  [iharyn.K.  In  such  conditions, 
sudden  ei'uetation,  coughing,  or  sneezing  may  at  times  produce 
pain  in  the  ear.  It  is  also  very  notieealile  that  the  act  of  swal- 
lowing cannot  be  performed  rapidly  by  i>ersnns  thus  afi'ected  in 
the  faucial  muscles. 

Changes  in  the  Yoice. — Witli  these  alterations  in  the  ear  and 
throat,  the  vocal  functions  usually  become  weaker.  The  timbre 
of  the  voice  is  altered,  and,  if  tlie  patient  ha.s  been  u  singer,  tiie 
voice  is  found  to  be  rit|ii'lly  losing  musical  power.  A  kind  of 
hoarseness  sets  in,  wlien  singing  en*  prolonged  conversation  is 
attempted.  The  voice  "  breaks  "  or  "  cracks,"  and  a  general 
sense  of  fatigue  in  the  throat  becomes  a  prominent  atid  distress- 
ing symptom.  My  observation  leads  me  to  conclude  that  all 
of  these  alterations  in  the  tliroat  usually  begin  to  appear  before 
the  early  morbid  changes  in  the  ear.  I'^he  huter  seems  to 
become  afteeted  by  a  passing  inward  and  upward  of  the  nasal 
and  throat-disease,  through  the  tube  into  the  tympanic  cavity. 
When  once  there,  a  long  series  of  nutrient  changes  begin, 
which,  with  varying  symptoms,  usually  terminate  in  total  deaf- 
ness; though  in  some  cases  chronic  aural  catarrh  seems  to 
stand  still  after  having  diniini.shed,  but  not  destroyed,  the  func- 
tion of  the  ear. 

A  marked  characteristic  of  chronic  aural  catarrh  is  not  only  to 
advance  slowly  and  surely  in  one  oar,  but  to  pass  to  the  other, 
sooner  or  later.  The  changing  of  the  voice,  /.  e.,  the  gradual 
a.s8umpti(^n  by  the  patient  of  a  high  anil  peculiar  pitch  in  the 
voice  in  talking,  will  often  aid  in  diagnosticating  a  chronic 
catarrhal  affection  of  the  middle  ear,  even  \vhen  the  patient 
is  sure  that  the  aural  malady  is  of  sudden  advent. 

"An  explanation  of  the  numerous  symptom.H  of  affections  of 
the  vocal  organs,  so  often  associated  with  aural  disease,  may  be 
sought  in  the  direct  connection  between  the  acoustic  nucleus 
(by  means  of  tfie  acoustic  trunk)  and  the  probable  centre  ot 
speech  in  the  corte.x  of  the  island  of  Riel.  On  the  other  hand, 
it  is  important  to  bear  in  mind  the  anastomosis  between  the 
vagus  and  the  petrosal  ganglion  of  the  glosso-pharyngeal  nerve 
(tympanic  ple.xus,  tubal  nerves)  and  the  auricular  branch  of  the 
pneumogastric  nerve,  which,  in  this  instance,  plays  tlie  part  of 
a  communicating  link.  During  the  insertion  of  a  probe  into 
the  Eustachian  tube  of  one  possessed  of  good  ears,  pain  is  felt 
in  the  larynx  when  the  probe  reaches  the  isthmus.  This  is  felt 
before  the  person  operated  on  is  aware  of  the  presence  of  the 
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prolje  in  the  ear.  In  perichondritia  crico-arytenoidea  there  is 
alwa^'s  pain  in  the  ear."' 

Saissy  relates  that  in  the  records  of  the  Parisian  Academy  of 
Sciences  for  the  year  1705,  a  singular  case  is  accredited:  "A 
young  man,  20  years  old,  lost  both  hearing  and  speech  alter  his 
larynx  had  been  squeezed  by  a  strong  man,  in  a  fight.  All 
means  tried  for  the  restoration  of  hearing  failed  in  this  case."* 

Objeciicc  Changes  in  the  Eustachian  Tube. — As  may  be  inferred, 
from  what  has  been  already  said  in  the  preceding  pages,  the 
Eustachian  tube,  being  lined  with  raucous  membrane  continuous 
with  that  of  the  fauces  and  oi'  the  tympanic  cavity,  and  forming 
such  an  important  part  of  the  middle  ear,  undergoes  serious 
and  most  iuiportant  changes  in  chronic  aural  catarrh.  These 
changes  arc  due  primarily  to  thickening  of  the  lining  of  the 
tube,  or  to  obstruction  of  its  calibre  by  mucus.  Hence  arise 
very  striking  objective  symtitoras,  which  become  apparent  to 
the  surgeon  upon  using  the  Valsalvan  metho{I  of  inflation,  the 
Eustachian  catheter,  Politzer's  inflation-bag,  or  bougies  for  dila- 
tation of  the  tube.  To  i\\\  of  the  processes  of  inflating  the 
drum,  and  to  the  probe,  the  tube  will  ufler  more  or  less  resist- 
ance; in  some  rare  instances  tlie  inflammatory  process  may 
have  been  so  great  as  to  cause  an  entire  closure  of  the  tube  at 
the  isthmus. 

Upon  auscultation  of  a  catarrhal  ear,  into  which  some  air 
enters  from  the  catheter,  the  sound  perceived  by  the  auscultator 
will  reveal  the  presence  of  mnctis  in  the  Eustuehiau  tube,  or  a 
narrowing  of  the  same  with  periiaps  a  diminution  of  secretion. 
The  tii-st  condition  is  found  in  the  moist  form;  the  latter  sound, 
that  of  air  rushing  through  a  narrow  and  dry  tube,  is  of  course 
found  in  those  cases  in  which  the  secretion  is  not  in  large 
amount,  and  in  which  the  catarrh  has  led  to  a  hypertrophic 
process  throughout  the  mucous  and  submucous  tract  of  the 
tube. 

These  symptoms  of  obstruction,  usually  ascribed  to  the 
changes  just  named,  are  accounted  for  somewhat  differently  by 
Weber-Liel.  This  observer  states  that  in  many  cases  of  asecre- 
tory  catarrh  of  the  middle  ear,  or,  as  he  calls  it,  progressive 
hardness  of  hearing,  the  Eustachian  tube  is  easily  permeable  to 
a  bougie,  but  not  to  air  by  any  ordinary  means  of  inflation. 
The  cause  assigned  for  this  obstruction  to  the  entrance  of  air, 
is  the  relaxe<l  condition  of  the  muscular  walls  of  the  tube.  So 
great  is  this  relaxation,  that  the  flaccid  walls  cannot  be  forced 
apart  by  any  of  the  ordinary  means  of  inflation. 

Be  this  as  it  may,  the  cause  of  this  muscular  weakness, 
atrophy,  or  paresis,  is,  in  my  opinion,  to  be  considered  secondary 


•  Weber-Liel,  up.  cit.,  p.  35. 


>  Quoted  by  Weber-Liel,  loc.  cit. 
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tlie  catiirrLul  iiiflanimation.  This  is  analogous  to  jiroeesses 
in  otlier  inuiJcular  strueUirca  underlying  mucoue  membrane 
elsewliere  in  tlie  body.  Thus  in  the  al innentjir}'  tract,  muscular 
derangements  are  constantly  found  following  close  upon  catar- 
rhal disease  of  its  mucous  lining:  the  same  may  be  said  of  the 
bladder  and  of  the  lung.  In  all  of  these,  a  prominent  symp- 
tuniatif  change,  following  close  upon  inflanmiation  of  their 
mucous  layer,  is  the  want  of  proper  contractility  iti  the  sub- 
jacent muscular  structures.  It  would,  therefore,  seem  much 
simpler  to  account  for  the  symptoms  of  muscular  derangement 
in  the  middle  ear,  attected  by  chronic  catarrh,  in  the  same  way 
as  muscular  alterations  occurring  in  a  chronically  inflamed 
bronchus  are  explained. 

The  nmcous  membrane  of  the  nose,  pharynx,  ami  Eustachian 
tul)e  may  be  not  onh'  greatly  congested  and  swollen,  but  ex- 
tremely irritable,  assuming  almost  an  erectile  nature.  In  such 
cases,  merely  smelling  an  irritating  substance  has  been  known 
to  produce  an  instantaneous  closure  of  the  Eustachian  tube, 
altered  pressure  in  the  tympanic  cavity,  deafness,  and  sudden 
unconsciousness. 

Erhard'  mentions  the  case  of  a  boy,  whose  nasal  and  Eusta- 
chian mucous  membrane  possessed  such  peculiar  irritability  that 
upon  applying  his  nose  for  an  instant  to  a  bottle  containing 
sulphuric  ether,  /ill  of  the  above  symptoms  ensued,  not  only 
once,  but  repeatedly  for  many  days  in  succession,  whenever 
Erhard  "desired  to  demon.strate  the  case  to  his  pujiils.  Upon 
inflating  the  tympana  in  this  case,  consciousness  instantly  re- 
turned. This  case  points  unmistakably  to  a  sudden  chjsing  of 
the  tubes,  a  disturbed  e(|uilibrium  in  the  membrana  tympani, 
forcing  inward  of  the  chain  of  ossicles,  pressure  by  this  means 
on  tiie  lab^-rinth-fluid,  and    thence  to  the   cerebro-spinal  fluid 

t(pp.  138.  1311). 

r  Adenoid  Grotvths  and  Granuhidons  in  the  Nasophnrynx. — In 
a  number  of  cases  of  chronic  aural  catarrh,  there  are  found 
adenoid  growths  and  granulations  in  the  nasopharyngeal  space. 
Their  nature  and  the  symptoms  they  produce  have  been  very 
carefully  studied  and  described  by  Czermak,  Tiirck,  Semeleder, 
A'oltolini,  Liiwenberg,  and  W.  Meyer.- 

These  growths  are  described  as  benignant  in  nature,  and  more 
or  less  leaf-like  or  conical  in  their  shape.  They  are  usually 
situate  quite  high  in  the  nasopharynx,  are  extremely  delicate, 
and  hence  bleed  on  being  touched.  Their  height  or  length 
rarely  exceeds  three  cm.,  and  their  l>readtli  or  thickness  varies 
from  a  few  lines  in  the  smallest  to  one  or  two  centimetres  in  the 


'  Outlines  of  Phvsicitl  Oliatrics.     Translation  in  Phila.  Med.  Timea,  Jan.  4, 
1878. 
»  Archiv  fiir  Ohrenh.,  IW.  ii.,  N.  F.,  S.  129  and  241. 
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larffest.  As  iniglit  be  supposed,  such  growths  interfere  not  only 
witn  respiration  and  enunciation,  but  also  with  the  normal 
ventilation  of  the  ?>ustuchian  tubes  and  the  tympana. 

The  symptoms  are  a  tendency  to  bleed  whether  touched  or 
not,  alteration  in  the  pronunciation  of  certain  vocal  sounds,  as 
m,  n,  and  ng,  ami  a  great  change  in  the  facial  expression,  from 
the  fairmg  in  of  the  uheof  the  nose,  and  the  respiration  through 
the  mouth,  necessitated  by  the  obstruction  in  the  posterior  part 
of  the  nares.  The  hearing,  too,  will  in  time  become  greatly 
lessened  from  the  chronic  stopi)age  in  the  Eustachian  tubes,  and 
the  interference  to  the  normal  ventilation  of  the  middle  ears. 

Tlie  proportion  of  ani-al  disease  in  persuns  thus  atlected  in 
the  titif^opharynx  has  been  plai'cd  by  Meyer  at  130  in  175. 
Although  not  uncommonly  I  tiiid  this  condition  of  the  naso- 
pharynx, the  proportion  is  by  no  means  similar  to  the  above,  a 
fact  to  be  accounted  for,  very  probably,  by  tlie  milder  climate  of 
Philadelphia,  Dr.  Meyer  having  made  his  observations  in  the 
high  latitude  of  Copenhagen.  A  nasopharynx  thus  ati'ected  is 
apt  to  secrete  hirge  atnounts  of  tough  greenish  mucus,  the  velum 
may  be  swollen,  and  the  lower  pharynx  c!iri)nically  inflamed. 
On  the  other  hand,  these  growths  may  be  present  in  the  naso- 
pharynx without  any  marked  accompanying  changes  in  the 
pharynx  and  velum.  Not  uncommonly,  the  altered  enunciation, 
respiration,  and  facial  expression  arouse  a  suspicion  of  their 
presence,  which  is  subsequently  confirmed  by  rhinoscopic  ex- 
amination, and  manipulation  with  a  probe  or  the  linger,  the 
latter  causing  the  growths  to  bleed, 

Symploms  ill.  the  Hiislackian  Tube  and  Tympotiuin  revealed  by  In- 
fiatioii  and  Auscuttation. — Unless  there  is  total  occlusion  of  the 
Eustachian  tube,  some  air  can  be  forced  through  it  into  the 
tymjianic  cavity  in  every  case  of  chronic  aural  catarrh.  To 
accomidish  this,  the  methods  employed  may  be  those  known 
as  Valsalva's  and  I'olitzer's,  or  that  more  direct  one,  with  the 
catheter  and  hand-balloon.  The  sounds  produced  by  forcing  air 
into  the  drum-cavity  are  easily  heard  by  means  of  the  ausculta- 
tion-tube. These  sounds,  however,  are  greatly  modified  b}'  the 
means  used  to  inflate  the  di'um  and  by  the  condition  of  the 
Eustachian  tube,  atid,  very  probably,  of  the  tympanic  cavity. 

In  using  the  catheter  it  will  be  found  that  its  calibre  and  the 
column  of  air  forced  through  it,  influence  the  pitch  and  quality 
of  the  sound  heard  on  auscultation.  For,  the  air  passed  through 
the  catheter,  like  every  column  of  air  passing  rapidly  through 
a  pipe,  will  produce  in  the  latter  its  fundamental  tone,  dependent 
upon  the  length  and  diameter  of  the  pipe.  Hence,  in  a  wide 
catheter,  a  fuller  and  deeper  sound  is  heard  ;  in  a  narrower  one, 
a  whistling  noise.     Unless  this  is  borne  in  mind,  the  quality  of 


CHKONIC    CATARRHAL    1  XFL  A  M  M  ATION. 


387 


I 


I 

I 


le  sound  thus  produced  might  be  referred  to  the  condition  of 
the  Enstnehian  tube. 

Iliiving,  therefore,  found  <:)Ut,  before  the  catheter  is  inserted, 
the  general  quaHty  and  [litoh  of  the  sound  produced  by  forcing 
air  tlirough  it  from  the  himd-bnlloon,  the  surgeon  can,  with 
advantage,  study  tlie  sounds  resulting  from  inHation  of  the  tube 
ami  tympanic  (.-avity  by  the  eatiieter.  These  sounds  will  be 
found  to  be  very  different  from  those  obtained  even  in  the  same 
ear  by  Valsalva's  or  Politzer's  inflation.  In  the  former,  there 
is  no  instrument  employed,  which,  of  course,  excludes  any  sounds 
from  such  a  source;  in  the  latter,  the  instrument  being  so  re- 
mote from  the  tiiuces,  no  sound  produced  in  the  hanil-bag  is 
conveyed  into  the  middle  ear  and  thence  to  the  ear  of  the  aus- 
cultator.  In  both  of  these  latter  methods  of  inflation,  otdy  the 
movements  of  the  natural  parts  concerned  and  the  thud  of  the 
entering  air  are  perceived.  In  that  respect  they  are  certainly 
superior  to  the  Eustachian  catheter,  since,  by  their  use,  the  con- 
dition of  the  tube  can  often  be  determined  without  confusing 
sounds  originating  in  the  in.sti'ument.  The  catheter,  however, 
is  of  the  greatest  aid  and  usefulness,  if  it  he  but  remembered 
that  tlie  (pndity  of  the  sound  made  by  the  air  forced  into  the 
tube,  is  inrtuenced  by  the  calibre  of  the  instrument. 

Air  force<l  into  the  normal  Eustachian  tube  and  middle  ear 
by  artificial  means,  conveys  to  the  auscultator  the  impression  of 
air  passing  with  freedom  through  nn  unimpeded  tube.  When 
the  methods  of  Valsalva  or  Politzer  are  used,  the  air  enters 
with  a  thud,  tiie  ear  seems  to  have  been  filled  by  the  air  sent 
in,  and  the  impulse  thus  conveyed  upon  the  membrana  tymputni 
reveals  itself  most  distinctly  to  the  ear  of  the  auscultator,  joined 
to  the  ear  of  the  one  operated  on,  by  means  of  a  rubber  tube. 

Auscultation  by  the  same  means,  applied  to  an  ear  the  Eusta- 
chian tube  of  which  is  narrowed  or  clogged  by  the  products  of 
chronic  inflammation,  reveals  a  difl'erent  physical  condition  of 
the  ventilating  apparatus  of  the  tytnjianic  cavity.  If  mucus  is 
present,  bubbling  sounds  will  be  lieard  ;  if  the  tube  is  dry,  then, 
of  course,  a  dry  sound,  At  tiie  same  time  the  tube  seems  nar- 
rowed, for  the  (iuality  of  the  sound  made  by  the  air  inflated  is 
that  of  air  passing  tlirough  a  narrow  tube. 

Air  inflated  through  a  normal  Eustachian  tube  enters  inde- 
pendently of  the  act  of  swallowing;  in  the  tube  narrowed  or 
altered  by  chronic  catarrhal  inflammation,  this  act  on  the 
patient's  jiart  aids  greatly  in  the  artificial  ventilation  of  the 
drnm-cavity.  80  resisting  is  the  diseased  Eustachian  tube  to 
ventilation,  that  in  some  cases  air  can  be  forced  through  only 
during  swallowing.  This  latter  condition  is  highly  character- 
istic of  alteration  in  the  tube. 
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The  Olijcctire  Effects  of  Infotion  upon  the  Memhrnno  Ti/mpant. — 
Tlie  effects  of  iiiflatioii  upon  the  niembrana  tympani  are  among 
the  most  important  objective  symptoms.  In  some  respects  they 
have  been  duly  considered,  but  there  are  some  signs  which  are 
deserving  of  special  notice.  During  Valsalva's  intiution  the 
surgeon  can  inspect  the  druni-bciid  and  the  effects  produced  on 
it  by  the  motions  of  the  contents  of  the  tympanic  cavity.  lie 
can  also  inspect  the  rneinliriniii  during  Politzer's  inflation,  if  he 
stand  beside  the  patient  and  illummate  the  previously  well- 
placed  speculum,  by  the  forehead-mirror.  More  or  less  bulging 
of  the  drum-head  will  be  caused  by  inflation.  If  the  handle  of 
the  malleus  is  held  retracted,  by  alteration  in  the  mobility  of 
the  tendon  of  the  ten.ior  tympiini.  this  bulging  of  the  membrane 
will  occur  behind  and  before  the  manubrium ;  but  if  tlie  manu- 
brium is  not  hold  in,  as  above  suggested,  then  it  and  the  mem- 
brane will  be  moved  more  or  less  as  a  whole.  At  the  same 
time,  if  there  is  movable  fluid  in  the  cavity  of  the'drum,  it  will 
be  forced  against  the  niembrana  tympani  and  niodity  the  picture 
presented  to  the  observer.  Bubbles  may  be  seen  tiien  distinctly 
through  the  mendirane,  or  inspissated  secretion  may  be  found 
to  change  position  in  the  drum. 

A  most  interesting  and  instructive  change,  produced  by  in- 
flation, in  the  appearance  of  the  drum-head,  is  the  forcing  out- 
ward of  depressed  spots  or  cicatrices.  Unless  this  symptom  is 
sought  for,  and  proirijitly  noted  after  the  air  is  forced  into  the 
tyinf>anuin,  it  may  escape  notice. 

Very  often  depressed  ciciitrices  are  considered  retractions 
adherent  to  the  inner  tympanic  wall,  but  on  inflation  these  de- 
pressions may  not  only  return  to  the  plane  of  the  rest  of  the 
drum-head,  but  not  uncommonly  they  project  beyond  it,  into 
the  auditory  canal,  forming  thus  bladder-  or  Idister-like  spots, 
In  some  cases  these  are  filled  otdy  with  air;  ip  other  ciises,  in 
fact  oiiten,  they  are  filled  witii  brownish  fluid,  which  will  give 
them  an  amber  tint.  Not  only  will  these  appearances  come 
out  on  the  drum-head  by  inflation,  but  tliey  can  be  produced 
very  easily  under  suction  !)y  Hiegle's  speculum. 

Ibis  latter  method  of  exainination  of  the  drum-head  is  of  the 
greatest  value,  for,  when  the  tube  is  stopped  up  and  absolutely 
impervious  to  air,  the  pneumatic  speculum  or  its  equivalent 
becomes  the  only  means  of  producing  movements  in  the  drum- 
head, and  9econ<larily  of  the  contents  of  the  drum-cavity. 

Not  uncommonly  inflation  of  the  tympanic  cavity,  especially 
by  Valsalva's  or  Politzer's  method,  produces  objective  sounds, 
readily  audible  without  the  aid  of  the  auscultation-tube.  Es- 
pecially is  this  observable  when  the  entire  drum-head  is  flaccid 
and  easily  moved  to  and  fro,  or  when,  in  a  comparatively  nor- 
mally tense  membrane,  flaccid  scars  are  found. 
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Tlio  suuml  [irnduoed  in  either  instance  is  tliat  of  a  loose  crack- 
ling ami  t1a]>|>ini;c  nf  the  flaccid  tissue.  In  a  case  recentl}'  ob- 
served, so  h)ud  was  this  flapping-sonnd  that  it  was  heard  across 
a  larj^e  room,  not  only  dni'ing  Viri.salva's  method  of  indatioii, 
hut  also  during  rapid  hreathin*  tlirough  the  congested  nares, 
the  month  being  kept  closed. 

ihuses  of  C/inmic  Catarrh  of  (he  Middle  Ear. — V«ry  few 
patients  can  assign  a  satisfactory  cause  for  their  disease.  In  fact, 
it  is  not  an  easy  task  for  the  physician  to  discover  the  positive 
cause  for  chronic  aural  catarrh  in  tlie  majority  of  cases.  It  does 
seem  that  very  often  chronic  catarrh  of  the  middle  ear  is  caused 
by  chronic  coryza.  It  would  be  safer,  in  most  cases,  to  say  that 
chnmic  aural  catarrh  is  found  associated  with,  rather  than  pro- 
duced by.  certain  diseases;  though  the  latter  may  have  much 
to  do  in  its  aggravation  and  cliroiiicity.  Tlius,  chronic  catarrh 
of  the  ear  is  frequently  observed  joined  with  chronic  catarrhal 
disease  of  the  mucous  membrane  elsewhere;  phthisis:  grief 
and  weeping ;  nursing  the  sick,  especially  by  night,  with  loss 
of  sleep ;  progressive  locotnotor  ataxia;  sciatica;  general  neu- 
ralgia, hut  especially  neuralgia  of  the  fifth  nerve:  insanity; 
intemperance  and  dehauchery.  It  may  also  he  found  following 
close  upon  pregnancy,  the  menopause,  uterine  diseases,  couliuuea 
fevere,  any  of  the  eruptive  fevers,  mumps,  great  shock  atler  frac- 
ture of  limbs,  sedentary  life,  rheumatism,  gout,  and,  perhaps, 
secondary  syphilis. 

Syphilitic  Disease  in  (he  Middk  Ear. — In  some  instances  syphilis 
apparently  causes  well-marked  chatiges  in  the  mi<ldlo  ear,  which 
alteratiotis  liave  been  very  erroneously  referred  to  the  nerve- 
structures  of  the  internal  ear,  especially  to  the  cochlea.  There 
are  many  more  reasons  for  placing  tliese  ajiparently  sy|>hilitie 
chansfcs  in  the  tissues  of  the  middle  ear,  the  conductive  tunc- 
tions  of  which  w<!  are  ac<juaintcd  with,  than  in  the  lal<ynntlmie 
and  ner\'ous  structures,  uf  the  mechanism  of  wliich  physiologists 
know  nothing  positive.  These  cases  of  syiihilitic  deafness,  due 
to  change  in  tiie  middle  ear,  are  characterized  by  the  suthlen- 
ness  and  profundity  of  the  hardness  of  heariivg,  as  sliown  by  the 
following  case : 

On  November  16,  1880,  Mr.  F.,  28  years  old,  a  barkeeper  in 
AVilliamsport,  Pa.,  consulted  mc  at  tlie  suggestion  of  Dr.  Nutt, 
of  that  city.  The  patient  stated  that  about  four  months  pre- 
vious, after  going  to  bed  as  usual,  with  perfect  hearing  in  both 
ears,  he  got  up  the  next  morning  deaf  in  his  right  ear,  which 
"  had  roared  like  a  sea-shell,"  and  heen  deaf  ever  since,  lie  was 
a  large,  fine-looking  man,  with  light  hair,  tiiir,  rosy  complexion, 
an<l  apparently  in  perfect  health.  He  admitted  having  had  syfihilis 
and  gonorrhtca  some  years  previous.  He  denied  having  ever  had 
any  cutaneous  eruptions  or  sore  eyes.     He  had  been  married 
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five  years  to  a  healthy  woman,  but  she  liatl  never  borne  children. 
His  physician  wrote  nie  that  on  account  of  syphilis  in  this  man 
he  had  given  him  ioilide  of  notasli  and  bichloride  of  mercury, 
which  he  was  still  takinij  wnen  he  consulted  the  writer.  But 
the  hearing  had  not  improved  imder  its  use. 

Further  examination  of  this  case  showed  that  the  tuning-fork, 
vibrating  on  the  vortex,  was  said  to  be  heard  equally  well  in 
both  ears:  that  the  voice  was  beard  normally  in  the  lett  ear.  but 
only  in  close  proximity  to  the  right  ear,  and  probably  through 
the  bones  of  the  head.  The  Eustachian  catheter,  however,  re- 
vealed on  the  right  side  a  perfectly  and  easily  inflatable  Eus- 
tachian tube.  An  examination  of  the  mouth  and  fauces  re- 
vealed no  abnormal  condition,  excepting  two  SHspiriuus  red  warts 
on  the  velum  to  the  left  of  (he  uvula.  The  examination  of  the  right 
ear  revealed  a  very  red  fundus  of  the  auditory  canal  and  a  deeply 
congested  flaccid  membrane  and  manubrium.  While  this  con- 
gestion may  have  been  due  to  the  presence  of  a  firmly  wedged 
plug  of  cotton  which  the  patient  had  long  worn  in  the  affected 
car,  it  should  be  borne  in  mind  that  both  Bnmstead  and  Sexton' 
have  noted  such  congestion  as  a  symptom  in  syphilitic  ear 
disease. 

In  addition,  the  history  of  syphilis,  with  the  presence  of  spe- 
cific warts  on  t!ie  velum,  and  the  sterility  of  the  patient  and  his 
wife,  together  with  the  sudden,  profound,  and  permanent  deaf- 
ness, without  any  very  definite  reasons  purely  aural,  would  tend 
to  place  this  case  among  those  of  syphilitic  deafness.  The  two 
great  questions  in  such  a  case  are:  Where  is  the  lesion?  and, 
AVhat  is  its  form  ? 

As  the  Eustachian  tube  was  perfectly  and  very  easily  inflatable 
by  the  catheter,  and  showed  no  signs  of  having  ever  been  mor- 
bidly closed,  we  are  forced  to  look  elsewhere  for  the  cause  of 
deafness.  As  the  tuning-fork  on  the  vertex  was  heard  in  the 
affected  ear,  we  cannot  place  the  lesion  in  the  labyrinth ;  we  are 
forced  to  locate  it  in  the  middle  car. 

In  endeavoring  to  determine  its  nature,  we  must  recall  the 
tendency  to  the  tormation,  in  this  man,  of  papilloma  or  granu- 
loma as  shown  by  the  peculiar  warts  on  the  velum.  In  fact,  in 
this  case  one  is  strongly  reminded  of  the  explanation  of  similar 
affections  giveti  by  I)r.  Sexton  in  the  paper  quoted,  "  that  it 
may  be  surmised  that  granuloma,  or  circumscribed,  small,  round- 
cell-infiltration  takes  place  within  the  tympanum,  that  the  invasion 
is  rapid,  and  that  it  prevents  by  fixation  the  conductive  appa- 
ratus from  its  normal  movements.'' 

This  case  seems  so  well  marked  in  its  peculiar  features  as  to 
warrant  its  being  placed  among  the  syphilitic  diseases  of  the 

'  See  paper  by  Dr.  Sexton:  Amer.  .lournal  of  Otulogy,  vol.  ii.  p.  301,  1880. 
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middle  ear,  a  class  which  Dr.  Albert  11.  Buck  propoees  to  place 
as  class  first,  in  his  cate^'orv  of  specific  cases.' 

In  this  country,  witliin  t!ie  last  tew  years,  I  have  observed  a 
number  of  ciises  of  chronic  aural  catarrh  traceable  to  exposure 
by  sleeping  on  the  ground,  while  in  the  field  as  soldiers  during 
tue  recent  war. 

Anglo-Saxons  l>orn  in  tropical  countries,  as  well  as  those 
whose  parents  are,  one  an  Anglo-Saxon,  the  other  a  native  of  a 
tropical  region,  seem  s])ecially  liable  to  chronic  aural  catarrh. 
This  has  been  reruarked  by  Hintoii,  of  London,  who  had  large 
opportunity  of  seeing  such  cases  among  the  English  vvitli  con- 
nections in  India.  In  our  country  I  have  observed  such  a  ten- 
dency in  cliildrcn  born  of  Anglo-Saxons  and  Mexicans  in 
Mexico  and  S(juth  America. 

In  these  cases  Hinton  has  observed  a  thinning  of  the  mera- 
brana  tyrupani  in  its  posterior  segment.  In  a  t'iiw  cases  I  Lave 
seen,  a  similar  conditicm  of  the  arum-head  was  noted.  I  Lave 
observed  a  number  of  cases  of  clironic  catarrhal  deafness  in 
young  women  from  eighteen  to  thirty  years  of  age,  associated 
with,  and  apparently  cau8e<l  by,  ozK>na  and  menstrual  irregu- 
larities;  according  to  my  experience,  ozama  is  more  frecpient  in 
girls  and  women  than  in  men. 

Hunting,  which  often  brings  with  it  a  wetting,  and  es]>ecially 
duok-shooting,  seems  to  be  a  cause  of  chronic  aural  catarrh  in 
men.  Also,  diving  and  ducking  the  head  in  cold  water  most 
surelj- produce  a  tliickening  of  the  rh'uiri-hcail  and  lead  at  last 
to  a  chronic  catarrhal  state  of  the  tympanic  cavity.  Mill-hands 
of  both  sexes  are  specially  liable  to  chronic  catarrh  of  tlic  miiJdle 
ear;  as  also  are  carpenters,  boiler-makers,  and  female  doniestics. 
In  the  first  class,  the  noi.se,  the  continenient  of  the  work,  and 
the  dust  certaiidy  tend  to  produce  catarrh  of  the  air-passages, 
general  debility,  and  aural  disease. 

Carpenters  are  constantly  exposed  to  the  varying  temperatures 
around  a  new  building;  the  latter  cause,  added  to  their  liability 
to  perspire  and  the  fact  that  they  arc  generally  insutticiently 
clad,  makes  them  very  often  the  victims  of  aural  disease. 

Boilermakers'  and  telegrajih  operators' deafness  may  be  partly 
due  to  nervous  exhaustion  fi'om  continuous  shock,  but  chietly  it 
is  dependent  upon  catarrhal  disease. 

Female  domestics,  and  women  forced  to  do  tijeir  own  house- 
work, are  constantly  exposed  to  great  changes  in  temjterature, 
because  their  lal)or  takes  them  one  moment  to  tlie  hot  kitchen 
and  the  next  moment  to  the  cold  court  or  roof  to  hang  up  wet 
clothes,  or  from  cooking  in  the  house  to  scrubbing  in  the  open 
air.     To  these  fiicts  may  be  added  that  sucii  women  are  usually 

'  Amcricun  Jourual  of  Otology,  vol,  i.  p.  29,  1871t. 
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found  iu  damp  skirts,  and  wlien  they  rest  for  a  moment  it  is 
usually  without  any  covering  for  the  head,  at  the  front  door  or 
at  a  window,  in  a  draught. 

These  are  some  of  the  more  manifest  causes ;  there  are  other 
causes  assigned  by  patients,  but  these  are  mostly  fanciful.  Since, 
however,  some  of  these  causes  have  been  given  by  really  intelli- 
gent people,  it  may  be  well  to  cite  a  few  :  thus,  a  lady  informed 
me  that  her  deafnesa,  markedly  catarrhal,  was  ushered  in  by 
a  hasty  journey  to  Europe  and  back  again  to  America.  Two 
persons  of  intelligence  have  assured  me  tnat  tlj^y  became  deaf  in 
Switzerland,  a.s  they  thought,  from  the  chilly  air,  and  the  damp 
rooms  of  hotels.  Others  attribute  their  hardness  of  hearing  to 
blows  on  or  about  the  ear,  excessive  night  study,  editorial  work, 
and  sudden  noises  near  the  ear,  as  of  liring  guns,  etc.  The 
latter  cause  very  frequently  produces  an  injury  of  the  labyrinth, 
but  it,  like  many  of  the  causes  given  by  patients,  hiis  only 
served  to  call  attention  to  an  ear  alreadif  diseased  by  chronic 
catarrh.     In  some  csisos  vo  reason  is  given ;  it  seems  that  the 

ftatients  in  such  cases  have  been  growing  deaf  so  long  that  they 
lave  become  used  to  it.  This  is  specially  noticeable  in  children 
who  have  become  deaf,  or  in  adults  who  became  chronically  deaf 
while  chilflren. 

One  might  suppose  that  deafness  for  which  no  cause  is  as- 
signed, would  be  found  in  neglected  childreQ  of  the  poor.  But 
I  have  been  surprised  to  find  that  children  of  the  rich  and 
educated — children  well  cared  for — are  freipiently  placed  under 
treatment  for  liardnfss  of  hearing  for  which  no  reason  is  given 
by  the  parents,  nor  can  the  latter  be  assisted  iiy  the  surgeon  in 
recalling  any  probable  cause.  These  cases  are  almost  invariably 
found  in  families  having,  apparently,  an  hereditary  tendency  to 
deafness. 


CHAPTER    III. 

TREATMENT  OF  CHRONIC  CATARRHAL  IITFLAMMATION. 

In  treating  chronic  catarrh  of  the  middle  ear,  the  particular 
form  presenting  itself,  either  the  moist  or  the  dry,  must  be  kept 
sharply  in  mind.  It  is  very  evident  that  grave  mistakes  have 
been  made  in  applying  empirically  one  form  of  treatment,  steam, 
for  example,  to  every  case  of  hardness  of  hearing  which  could 
be  attributed  in  any  wav  to  chronic  catarrh.     A  moment's  re- 
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flection  would  surely  show  the  folly  of  iisint;  such  a  remedy  in 
a  case  of  moist  catarrh.  ( )ri  tlie  otiior  hand,  some  such  relaxing 
or  softening  moans  may  be  of  value  in  the  dry  and  selerotie  forma 
of  catarrhal  deafness. 

The  treatment  of  any  case  of  chronic  catarrh  of  the  ear  re- 
solves itself  very  quickly  into  the  question,  What  will  restore 
the  middle  ear  to  its  nonrial  condition  of  containing  air  and 
conducting  sound  Y  The  answer  to  this  will  depend  upon 
the  power  to  decide,  whether  the  ititerference  to  hearing  is  due 
to  an  excess  of  secretion  in  any  part  of  the  mucous  Iming  of 
the  middle  ear,  or  to  an  ahsence  of  such  a  secretion  combined 
witli  the  thickening,  stiftening,  or  drying  of  any  or  all  the 
parts  concerned  in  <'onducting  sound.  With  this  divergence  in 
form,  or  in  these  diti'erent  stages  if  you  will,  comes  a  vast  diver- 
gence in  treatment.  And,  at  the  outset,  it  must  be  confessed 
that  treatment  ap[died  to  tlie  moist,  secretory  forms  is  far  more 
eatistactory  to  patient  and  pliysician  than  that  applied  to  the 
so-called  dry,  aserctory,  "proliferous,"  "chronically  thickened," 
or  "  anehylosed  "  forms.  Doubtless,  many  eases  have  been  placed 
in  the  latter  category,  that  of  the  dry  form,  whicli  really  should 
have  been  placer!  in  the  former  class.  Atnong  recent  authors, 
Mr.  James  Ilinton,  of  London,  has  shown,  that  a  large  number 
of  cases  formerly  diagnosticated  as  purely  dry  chronic  catarrh 
of  the  middle  ear,  are  really  cases  of  inspissated  accumulations 
in  tlie  tympanic  cavity,  and  by  their  removal  hearing  is  restored. 
Of  course,  those  cases  in  which  masses  of  tluid  behind  the  drum- 
head cause  the  latter  to  liulge,  have  long  l)ecn  recognized  by 
aurists,  but  Hinton,  Schwartze,  an<l  Weber-Liel  claim  that  many 
cases  of  what  was  once  called  hopeless  thickening  and  hardening 
of  the  drum  and  its  contents,  are  really  very  remediable  ex- 
amples of  simply  hardened  old  secretions  in  the  drum.  With- 
out doubt  sueli  is  snnietimes  hut  tiot  often  the  case;  the  great 
obstacle  in  the  way  of  their  successful  treatment  is  the  impossi- 
bility of  always  diagnosticating  them.  The  more  fluid  these 
old  accumulations  are,  the  more  readily  are  they  recognized ; 
the  older  and  harder  they  are,  the  more  ditKcult  they  are  of 
recognition  through  the  drum-head. 

GinsfiliilioHdl  Remedies  and  Ifi/fjiene. — Consiitutional  remedies 
are  of  the  greatest  value  in  the  treatment  of  chronic  aural 
catarrh.  They  are  most  efticieut  when  chosen  from  the  list  of 
Bo-called  alterative  medicines  or  alterative  tonics.  The  prefer- 
able drugs  are.  perhaps,  iodide  of  iron,  iodide  of  potassium, 
and  bichloride  of  mercury.  These  are  especially  adapted  to  the 
cases  presenting  strumous  features,  glandular  enlargements,  and 
the  decidedly  secretory  characteristics.  Tn  the  <lrv  form,  I  have 
obtained  the  l)est  effects  by  using  iron  and  strychnia,  and  the 
oombination  fouml  most  desirable  is  wine  of  iron  with  strychnia 
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(gr.  ss-j  to  f.^iv).     The  dose  of  such  a  mixture  should  be  a  tea- 
spoonl'ul  thrice  daily. 

For  some  time  past,  internal  remedies  have  fallen  into  disuse 
in  the  treatment  of  chronic  aural  diseases;  but  lately,  it  has 
seemed  best  to  return  to  them,  lully  aware  that  they  are  not  to 
be  relied  on  for  all  the  aid  needed,  but  as  admirable  adjuvants 
to  the  local  treatment.  Mr.  llinton  has  advit-ed'  the  giving  of 
perchloride  of  mercury;  this  he  has  given  in  doses  of  ,V  or  ^V 

r.  two  or  three  times  a  day,  with  the  perchloride  of  iron,  and 
e  believes  this  combination  is  often  useful  in  the  dry  or  pro- 
liferous form. 

Applicatio7>s  to  (he  Nares,  Nasophnri/nx,  and  Throat. — Medicated 
applications  to  the  nares,  nasopharynx,  and  fauces  are  of  great 
importance  in  the  treatment  of  chronic  aural  catarrh,  from 
what  has  been  said  elsewhere,  it  will  be  seen  that  from  the 
nature  of  the  origin  of  this  disease  in  many  instances,  treat- 
ment of  the  parts  just  named  vi-ould  be  indicated.  In  b}-  tiar 
the  vast  majority  of  cases  of  chronic  catarrh,  more  benefit  is 
derived  from  the  proper  treatment  of  the  nares  and  pharynx 
than  from  direct  medication  of  the  tympanum.  The  latter  i* 
probably  not  as  often  reached  by  injections  aimed  at  it  as  is 
supposed,  and,  if  reached  by  such  substances,  is  probably-  more 
frequently  injured  tlian  not.  In  every  case  of  chronic  aural 
catarrh,  the  lesion  in  the  tympanum  either  has  been,  or  still  is 
due  to  want  of  air  in  the  cavity.  This,  of  course,  has  been  due 
chiefly  to  the  occlusion,  either  temporary  or  permanent,  of  the 
Eustachian  tulie.  8uch  being  tlie  ease,  the  treatment  must  aim 
either  at  the  removal  of  this  obstruction  to  ventilation  of  the 
tympanum,  or  to  its  effects.  The  hitter  may  have  obtained  so 
long  as  to  be  irremediable,  but  the  iirst  aim  in  the  treatment 
should  be  to  restore  tlie  tube  to  its  physical  function  as  conveyer 
of  air  to  the  tympanum,  and  endeavor  to  check  the  advance  of 
the  disease. 

There  are,  however,  some  cases  of  chronic  catarrh  of  the 
middle  ear,  in  which  the  Eustachian  tul^e  is  found  to  be  per- 
vious, both  to  natural  and  artiticial  inflation,  and  yet  the  hear- 
ing is  much  impaired.  In  these  cases  it  will  be  found  that  the 
lining  membrane  of  the  tympanum  has  undergone  a  change, 
mostly  a  thickening,  or  that  the  conductors  of  sound  in  the 
tympanic  cavitj-  have  become  stifi'ened  bj-  the  chronic  disease  in 
tlie  mucous  membrane. 

Although  the  tube  is  found  pervious  in  these  cases  when  ex- 
amined by  tlie  surgeon  for  the  first  time,  there  must  have  been 
a  period  in  the  history  of  the  process  when  the  tube  was  stopped 
up  and  thus  aided  in  bringing  about  the  condition  of  the  drum 
cavity  just  mentioned. 

'  Op.  cit.,  p.  248. 
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It  may  be  said,  tJierofore,  that  theBe  two  cliicf  forini*,  viz.,  {>i) 
a  closed  tulie  with  an  ciiipty  tynipiiniim.  iiml  (A)  tlie  pervious 
tuhe  with  a  sok-rotic  tytnjiainnii,  are  cliiHses  into  wliich  chronic 
aural  catarrh  may  be  placed,  A  third  class  {c)  may  also  be 
found  ill  which  inspissated  matter  is  retained  in  the  tympanum, 
because  the  tube  is  closed.  If  Huids  ever  can  be  or  should  be 
thrown  into  the  tympanic  cavity,  the  class  r  would  affiird  the 
proper  occasion. 

Direct  Medication  of  the  Nares  nnd  Nasophari/nx. — Direct  medi- 
cation of  the  nares  ami  nasopharynx  may  be  best  accomplished 
b)'  instillations,  by  aitplications  conveyed  into  these  parts,  on 
cotton  twisted  fast  to  the  end  of  a  cotton-holder,  and  by  sprays. 
Instillations  into  the  nares  may  be  entrusted  to  the  patient,  and 
form  a  valuable  adjuv;tnt  to  the  local  treatment  by  other  means, 
carried  out  by  the  surgeon.  In  this  manner  tVom  three  to  five 
drops  once  or  twice  daily  may  be  dro|iped  into  the  patient's 
nostrils  by  himself  or  an  assistant.  All  aqueous  solutions  must 
be  warmed  before  they  are  instilled  into  the  nose.  If  only  one 
nostril,  and  the  tube  and  ear  on  that  side  are  uftected,  the  treat- 
ment ntay  be  limited  to  tlint  side.  The  solutions  best  adapted 
for  instillation  are  Ttobell's  solution,'  chhirate  of  potash  (s^r.  iv 
to  f.^i  water),  solution  of  sulphate  of  zinc  (one  grain),  or  8ul|)ho- 
carbolate  of  zinc  (gr.  v  to  f.^j  water),  and  weak  solutions  of 
nitrate  of  silver  (one-half  to  one  grain  to  the  ounce  of  water), 
Fluid  cusmoliiio,  alone  or  combined  with  boric  acid  (four  grains  . 
to  the  ounce),  is  also  an  eliicient  anil  agreeable  preparation  for 
instillation.     It  need  not  be  warmed. 

The  liypertrophieii  mucous  membrane  of  the  turtiinated  bones, 
especially  that  of  the  inferior  turbinated  bone,  may  be  touched 
with  a  nii.xture  of  iodine  and  glycerine  in  e(puvl  parts,  or  with 
the  compound  iodine  nd.xture,  composed  of  potass,  iodidi  0.60 

5rammes,  tinct.  iodinii  5.00  grammes,  aq.  <lestill.  10.00  grammes, 
liese  aifected  parts   may  also   be   touched   with   solutions   of 
nitrate  <d'  silver,  1  to  5  grains  to  the  fluidouiice  of  water. 

When  the  anterior  hypertrophies  of  the  turbinated  bones  are 
to  be  touclied,  the  nostrils  must  be  dilated  either  by  Kramer's 
speculum,  or  by  a  short  hard-rubber  nasal-speculum  very  similar 
to  a  wide,  short  aural-speculum.  The  latter  remains  in  [josition 
by  itself;  the  former  must  be  held  by  the  surgeon.  The  illumi- 
nation should  be  by  the  forehead-mirror.  Tiie  medication  to 
be  applied  is  then  conveyed  to  the  anterior  hypertrophy,  or 
it  may  be  carried  along  the  entire  length  of  the  inferior 
turbinated  bone  to  the  postcnt)r  part  of  it,  or  to  the  posterior 
pharyngeal  wall.     Care  should  he  taken  n(vt  to  touch  the  under 

'  DoIjcUV  solution  consist*  iif.^Klii' bibor.  andsodii' bicarb.,  aa  (jr.  ij  ;  Hoid  carbol. 
gr.  j  I  glyccrinn-  f.lj  ;  nnd  nquir  t'^\. 
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edge  of  the  turbinated  hone,  nor  the  floor  of  the  nose,  as  these 
parts  are  very  sensitive.  Ilence  the  cottoii-dossil  must  not  be 
dripping,  nor  too  large.  Neither  must  it  be  soaked,  for  in  that 
case,  if  it  is  squeezed,  excess  of  fluid  will  fall  from  it  upon  these 
sensitive  parts,  as  it  is  passed  or  pressed  upon  the  less  sensitive 
side  of  the  turbinated  bone.  In  all  forms  of  medication  of  the 
uares.  nasopharynx,  Eustachian  tubes,  aud  fauces  the  prime 
consideration  is  not  to  irritate.  If  the  surgeon  cannot  cure,  he 
must,  at  least,  be  careful  to  make  no  worse.  Arrest  disease, 
benefit  the  hearing  if  possible,  but  be  careful  not  to  retard  nor 
to  make  worse  chronic  catarrhal  processes  in  the  nose  and  ear. 
I  must  refer  to  purely  rhinological  sources  for  directions  for 
treatment  of  posterior  hypertrophies  of  the  turbinated  bones, 
adunoii]  growths,  po!y]>i  of  the  ncise,  aud  major  operations  on 
the  naso]iharvnx. 

Jl'ind-ii/oinizer. — One  of  tlie  most  convenient,  efficient,  agree- 
able, and,  at  the  same  time,  one  of  the  safest  ways  of  applying 
medication  to  the  narcs  and  nasopharynx  is  by  means  of  the 
liaiid-atomizer.  With  ihis  instriinient  the  surgeon  may  convey 
into  the  diseased  cavities  of  the  nose  and  pharynx  in  the  simple 
rhinitis,  which  so  often  accomiianiesand  promotes  chronic  aural 
catarrh,  the  spray  of  the  following  mixtures: 


Or, 


R. — Zinci  Biilpli'M-nrbolut.,  pr.  v. 
Listeriiie  ( Lamlx-rt's),  f^ij. 
Aqua-,  fjvj. — M. 

R. — Zinci  indidi,  gr.  v. 

Listerini'  I  Lambert's),  fjij. 
Atniii',  fjvj. — M. 


If  there  is  any  accumulation  of  mucus  which  the  patient  is 
not  able  to   remove  by  blowing  his  nose,  the  nares  may  be 

sprayed  with  the  following: 

R. — Soda-  bicnrb., 

SodtB  bibrir. ,  aS  ,^»8. 
Liftorinc  (Lambert's),  fjj. 
Aquip,  f  .^iij. — M. 

The  spray  of  the  distillate  of  haniamelis  will  be  found  agree- 
able and  efficient  in  acute  rhinitis,  as  well  as  the  spray  of 
Dobell's  solution. 

In  the  more  chronic  and  hypertrophic  forms  of  rhinitis,  the 
spray  of  the  following  mixture  will  be  found  very  efficient: 

'IJ. — lodinii  crvKt.,  fii"-  i''''- 
I'otjiss.  iodidi,  gr.  x. 
Zinci  iodidi, 

Zinci  sulphncarbol.,  aii  9j. 
Listeriiip,  f  5J. 
Aquic,  f  3iij. 

«  Dr.  Leffcrts,  Philii.  Med.  News,  May  .3,  1884. 


TRKATMENT  OF  CHRONIC  CATARRH. 


397 


The  Incal  apiilicatioiis,  as  here  set  forth,  may  be  made  liv  the 
surgeon  two  or  three  times  a  week.  They  should  be  foHoweil 
by  inflatiotis  of  the  tympana  by  Politzer's  method,  or  by  the 
Eustachian  catheter. 

These  applications  may  be  supplemented  by  instillations  into 
tlie  nose,  by  the  patient  at  home.  Wlien  iodine  preparations 
are  applied  to  the  nares,  by  means  of  tlie  cotton-holder,  the 
sprays  should  be  thrown  into  the  nose  thereafter. 

Irrigntiuii  of  the  Na^op/mri/iix  by  vimns  of  the  N'lS'il  Donrhr. — 
Any  form  of  irrigation  api>lied  to  the  nasopharyx  may  be  called 
a  nasal  <Iouehe.  But  this  name  is  specially  applied  to  an  instru- 
ment devnsed  liy  E.  H.  Weber,  during  his  physiological  studies 
on  the  velum  and  pharynx. 

It  consists  of  a  bottle  to  the  lower  part  of  the  side  of  which  a 
hose  is  attached.  The  latter  has  a  nose-piece,  best  made  of 
glass,  olive-shaped,  which  fits  snugly  into  one  nostril.  In  this 
country  and  in  England,  such  an  instrument  is  usually  called 
Thudicum's  luisal  douche,  atVer  hiin  who  introduced  if  to  the 
notice  of  the  profession  in  the  latter  country.  It  is,  without 
•loubt,  the  best  means  surgery  possesses  of  irrigating  the  nares 
and  miso[)haryn.>:.  Accidents  to  the  car  have  happened  by 
improper  use  of  the  nasal  douche.  When  it  is  carefully  and 
correctly  applied,  however,  I  do  not  know  that  water  has  ever 
been  forcea  by  it  into  the  middle  ear.  The  use  of  the  nasal 
douche  shouUl  be  limUed,  however,  to  the  treatment  of  oziena, 
or  fetid  nasal  catarrh,  and  to  irrigation  of  these  parts  after 
operations  on  thera. 

The  following  rules  will  he  found  to  give  the  greatest  assur- 
ance of  safety,  if  most  strictly  adhered  to.  And,  so  far  as  I  have 
observed,  no  accident  has  ever  happened  where  they  have  been 
fully  observed: 

1.  The  vessel  containing  the  fluid  to  be  injected  must  not  be 
higher  than  tlie  forehead  of  the  patient. 

2.  The  forehead  must  not  be  inclined  forward  too  greatly,  for 
if  it  be,  the  tluid  enters  the  frontal  sinuses;  nor  must  the  head 
be  thrown  liackward.    The  upright  position  is  the  only  safe  one. 

3.  The  lUiid  used  in  each  case  must  be  tepid,  and  in  bad 
weather  the  patient  should  not  leave  the  room  for  a  quarter  of 
an  hour  after  the  use  of  the  douche. 

The  discovery  of  the  nasal  douche  is  attributed  to  K.  H. 
Weber,  while  he  was  making  his  experiments  on  the  organs  of 
smell.  Accoi'ding  to  Dr.  8eyfert,'  Theodore  We1>er,  of  Halle, 
was  the  tirst  to  utilize  tlie  fact  that  a  stream  of  water  passed 
through  one  nostril  will  escape  through  the  other,  after  passing 

'  I'ebcr  die  viylfucho  Anwendung  des  Irrignti(>nsnppan>t».  Wiener  Med. 
PresFO,  Noe.  83,  »4,  3t5,  1872. 
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through  the  nasopharyngeal  space.     This  is  due  to  the 
known  reflex  action  uf  the   velum  palati,  which   cauBes  it  to 
retract  and  shut  off  the  iiasojiharyiix  from  the  pliarynx. 

A  universal  mistalvc  of  pliysicians  and  patients  is  to  place  the 
vessel  holding  the  fluid  at  a  very  great  lieight  above  the  head. 
The  surface  of  the  fluid  in   the  douche-bottle  must  have  onlyj 


tl 


th 


iffic 


the 


gationl 

into  the  uatioiiharyn.v.  If  tlie  vessel  i.s  held  or  placed  higher 
than  tin.'",  it  is  [ilaiu  that  the  fluid  used  may  be  forced  too  high, 
even  into  the  frontal  sinuses  and  tymjiana. 

Before  the  nasal  douche  is  used  by  the  patient,  the  surgeon 
should  satisfy  himself  that  there  are  no  obstructions  to  the 
passage  of  the  water  through  either  nostril.  An  obstacle  to  the 
return  current  of  the  irrigating  stream  would  be  just  as  danger- 
ous as  too  high  a  position  of  the  source. 

Patients  often  ask  how  much  fluid  they  are  to  use  in  the 
<louche,  and  how  long  the  current  should  be  allowed  to  flow 
through  the  nares  without  being  interrupted?  To  the  first  ques- 
tion, it  may  be  said  that  lialf  a  pint  is  enough  to  begin  the  use 
of  the  douche  with:  the  amount  can  be  increased  gradually  as 
the  patient  becomes  better  practised  in  the  use  of  the  instru- 
ment. The  second  question  is  more  important,  and  to  it  the 
reply  may  be  given  that  at  first  the  current  must  run  but  a  short 
time  through  the  uares  without  interruption,  say  during  the 
short  holding  of  the  lireath.  Gi'adually  the  j^atient  learns  to 
breathe  eomfortably  through  the  mouth,  while  the  current  of 
water  runs  through  the  nare.s.  When  proficiency  in  this  respect 
has  been  attained,  perhaps  an  entire  pint  or  even  more  may  be 
run  through  the  nostrils  and  nasopharynx  without  interruption. 
But  at  the  outset  of  the  emiiloyrnent  of  this  apparatus,  the 
patient  must  V)e  told  of  the  inip(U'tancc  to  him  of  not  gasping  or 
gulping  during  the  operation.  The  latter  danger  is  Tuost  easily 
avoided  by  allowing  the  current  of  fluid  to  run  through  the 
nares  only  as  long  as  the  patient  can  quite  comfortably  hold  bis 
breath. 

In  the  warm  water  used  in  the  douche,  all  that  will  be  most 
usually  necessary  at  first  will  he  common  table-salt,  in  the  pro- 
portion of  56  grains  to  the  pint  of  fluid.  In  many  instjtnces  I 
have  found  it  very  beneficial  to  use  a  preparation  of  salt  known 
as  "sea-salt."'  This  is  said  to  be  the  result  of  evaporation  of 
Bea- water:  it  surely  is  stronger  to  the  taste  than  common  table- 
salt,  and  doubtless  contains  more  haloid  elements. 

In  ozieua,  in  addition  to  the  common  salt,  a  few  drops  of  a 
strong  solution  of  permanganate  of  potash  may  be  thrown  into 
the  water,  until  the  latter  becomes  impregnated  with  it.  A 
thirty-grain  solution  of  this  drug  may  be  written  for,  and  the 
patient  instructed  to  use  aViout  10  to  20  drops  to  the  pint  of 
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water.  The  use  of  a  iiaaal  syringe  is 
entirely  reprehensible,  from  the  uncer- 
tainty of  its  pressure,  even  in  the  sur- 
geon's hand. 

Applirii/ions  (o  the  East'U'hiiin  Tithe. — In 
must  cases  of  swelling  anil  narrowing  of 
the  Eustachian  tube,  the  use  of  inflation 
eimjtly  will  be  quite  sufHcient  to  over- 
come the  oljstacle.  If,  however,  after  the 
cathetfr  is  known  to  bo  ]>ro]ierly  placed 
in  the  mouth  of  the  tube,  no  air  is  forced 
into  the  tympanum,  the  tulje  may  be  con- 
sidered occluded, and  resort  may  be  had  to 
the  careful  use  of  a  probe  of  catgut,  lami- 
naria,  or  whalebone.  Perhaps  the  most 
desirable  form  of  liougie  for  this  purpose 
is  the  small  catheter-bougie  of  Weber- 
Liel;  it  is  best  employed  with  a  gradu- 
ated catheter  devised  to  go  with  it.  All 
bougies  or  probes,  for  use  in  the  Eusta- 
ehian  catheter  ami  tulje,  should  first  be 
fitted  into  the  catheter,  and  marked  at 
two  points,  on  that  end  nearest  the  sur- 
geon. The  Krst  point  sboulil  correspond 
to  the  exact  length  of  the  catheter  used, 
which  will  indicate  when  the  distal  end 
of  the  probe  is  about  to  leave  the  beak 
of  the  catheter  and  enter  the  tube:  the 
second  point  should  be  as  distant  from 
the  tirst  na  the  length  of  the  amount  of 
probe  it  is  desired  to  push  into  the  tube. 
This  may  vary  from  one  to  one  and  a 
half  inches.  ■  Inflation  should  be  done  as 
thoroughly  as  possible  he/ore  the  probe  is 
inserted,  never  afterwards,  for  fear  of 
emphysema.  Even  the  most  gentle  ma- 
nipulation may  abrade  a  diseased  raucous 
membrane,  and  then  an  inflation  might 
produce  the  above-named  complic^alion. 

Various  applications  liave  l)een  aiivised 
and  made  to  the  mucous  lining  of  the 
Eustachian  tube,  in  order  to  alla^'  chronic 
inflammation.  In  moat  cases  they  do 
more  harm  than  good;  beyond  weak  so- 
lutions of  bicarbonate  of  soda  (gr.  v-f.^j), 
and  sulphate  of  zinc  (gr.  j-f.^j),  all  injec- 
tions into  the  Eustachian  tube  are  of  risk. 
Steam  is  not  to  be  considered  anything 
more  than  useless:  it  is  not  harmful,  un- 
less carelessly  applied,  when  the  patient 
may  be  scalded. 


Fig.  89. 
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Waber-Liel'i  gnduatcd  meUllio  Eustoobiui 
oalhcler  A.,  for  puaage  of  the  «m»U  Vml^im- 
c&lbaler  u(  gummed  s\W  B. 
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Ill  all  cases,  the  fluid  injected  either  into  the  mouth,  or 
furtiier  into  the  calibre  of  tiie  tube,  should  hv  warmed.  Great 
benefit  may  result  from  making  various  apj)lication8  to  the 
mouth  of  the  tube,  but  no  further  inward,  in  chronic  catarrh 
of  the  middle  ear.  In  this  way.  applications  to  the  nares  and 
nasopharynx  act  in  this  disease.  Much  good  may  be  thus  done 
by  touching  the  liiucial  region  of  the  tube  with  nitrate  of 
silver  in  solution,  or  the  various  solutions  named  on  p.  395. 
In  order  to  accomplish  this,  tiie  medication  may  be  applied 
along  the  inferior  turl)inated  bone  until  the  posterior  pharyngeal 
wall  is  touched,  or  an  aluminium  cotton-holder,  such  as  is 
found  in  all  surgical  iiistrunieiit-niakcrs'  shojis,  may  be  made  to 
gently  and  cautiously  carry  up  behind  the  velum  the  fluid  to  be 
applied.  The  point  of  the  probe  in  the  latter  method  rnay  be 
directed  toward  either  tuiie,  or,  if  both  tubal  mouths  are  to  be 
touched,  the  probe  may  be  held  in  the  median  line,  behind  the 
velum.  Then  the  natural  refle.x  action  of  the  pharyngeal  and 
palatal  muscles  will  tend  to  bring  the  mouths  of  the  tubes 
toward  each  other  and  the  iirobe,  lying  in  the  median  line.  Such 
a  mode  of  application  is  especially  necessary  wlien  granulations 
or  ulcers  exist  in  the  nasopharyngeal  space.  Such  a  conditiou 
may  exist  without  any  marked  iliseixse  in  the  pharynx  below 
the  velum.  Sometimes  the  Jirst  real  iiulication  of  its  existence 
is  obtained  by  the  blood  found  on  the  cotton-tuft  at  tlie  end  of 
the  probe  wlien  it  is  withdrawn  from  the  nasopharynx. 

The  treatment  of  adenoid  and  polyjioid  growths  should  con- 
sist in  their  evulsion  or  cauterization,  and  in  subsequent  appli- 
cations of  astringents  to  the  nasopharyngeal  space.  The 
mechanical  destruction  of  these  formations,  however,  is  painful 
and  inconvenient,  while  their  cauterization  is  simple,  and  in 
most  cases  all  that  is  needed. 

It  has  been  proposed  by  Dr.  Meyer,'  to  crush  and  tear  these 
adenoid  bodies  by  means  of  an  instrument,  somewhat  like  a 
lithotrite,  to  be  introduced  through  the  nares.  An  index-tinger 
of  the  surgeon  is  to  be  inserted  at  the  same  time  through  the 
mouth  and  behind  the  velum,  so  as  to  direct  these  growths 
between  the  prongs  of  the  crushing  implement.  But  in  many 
ca.ses  it  will  be  necessary  only  to  wound  these  growths  with  the 
finger,  or  a  probe  armed  with  a  large  tuft  of  cotton, 'and  then 
a]iply  a  solution  of  nitrate  ol"  silver  to  the  nasopharynx,  bv 
means  of  the  la.st-named  instrument.  After  the  application  of 
silver,  which  may  be  in  sti'cngth  varying  from  10-20-30  gr.  to 
fj\i  of  water,  astringent,  {lerjiulcent,  or  detergent  solutions  may 
be  enijiloyed  by  means  of  the  atomizer  or  nasal  douche.  Salt 
and  water,  in  the  pro[iortioTi  of  fifty-six  grains  of  the  former  to  a 
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pint  of  the  latter,  will  usually  l>e  al!  that  is  required  after  the 
use  of  nitrate  of  silver,  but  if  a  stronger  fluid  appears  to  be 
demanded,  sulpliate  of  zinc,  in  the  strength  of  gr.  i-ij  to  fi^  of 
water,  may  be  used,  and,  if  there  is  an  oAensive  odor  to  the  dis- 
charge from  tiie  nares,  solutions  of  permanganate  of  potash  may- 
be employed  as*  already  directed  (p.  398). 

Politzer'  finds  that  in  cases  of  adenoid  growths  in  the  naso- 
pharynx, which  bring  about  swelling  and  closure  of  the  mouth 
of  the  Eustacliian  tube  and  hardness  of  hearing,  touching  the 
atlected  parts  witli  nitrate  of  silver  is  more  effectual  than  cutting 
or  dragging  away  the  new  growths. 

Exmion  of  the  Tonsils. — This  operation  I  consider  rarely,  if 
ever,  necessary  for  the  relief  of  hardness  of  hearing  or  deafness, 
simjdy  because  the  altered  function  of  hearing  is  in  no  way  de- 
pendent on  the  tonsillar  enlargement. 

The  larger  tonsil  is  often  on  the  side  of  the  better  ear;  some- 
times on  the  side  of  a  perfectly  norma!  oar,  and  very  often 
enlarged  tonsils  are  found  in  those  with  perfect  lioaring. 

When  enlargement  of  the  tonsila  is  associated  with  deafness, 
they  are  to  be  regarded  simply  as  symptoms  of  a  catarrlial  con- 
dition which  has  also  brought  al)out  alterution  in  the  glandular 
structures  of  tlie  nasopharynx,  Eustachian  tube,  and  in  the 
middle  ear.  Their  violent  excision  (and  excision  is  always 
\nolent)  is  worse  than  useless — it  is  positively  harmful  and 
always  alarming. 

I  atn  i'urthcrmore  convinced  of  the  futility  of  excision  of  the 
tonsils  tor  hariiness  of  hearing,  because  tlie  largest  lonsHs  I  have 
seen  were  the  successors  of  excised  ones.  They  might  almost 
be  regarded  as  recidives  of  amorbid  growth,  like  those  succeed- 
ing fibrous  tumors  of  the  lobule.  Tlie  remedies  for  the  other 
catarrlial  symptoms  are  usually  beneficial  to  the  enlarged  tonsils. 

C'lipj'uig  the  Uniln. — In  some  instances  an  elongated  uvula 
keeps  up  a  constant  irritation  of  the  fauces  and  posterior  wall 
of  the  pharynx,  thus  contributing  tn  an  aggravation  of  an  aural 
cjitarrh.  All  that  is  requireil  in  such  cases  is  to  clip  off  the  re- 
dundant mucous  membrane,  carefully  avoiding  an  ablation  of 
the  muscular  part  of  this  important  appendage  to  the  velum. 
A  removal  of  such  a  fold  of  mucous  membrane  is  generally 
stimulation  sufficient  to  excite  the  rest  of  the  uvula  to  contrac- 
tion. The  entire  removal  of  the  uvula  is  as  reprehensible  as  it 
,8  common.     Gargles  alone  will  often  contract  the  uvula. 

Gargles. — One  of  the  simplest  and  best  gargles  in  the  jiharyn- 
gitis  which  usually  attends  chronic  aural  catarrh,  is  a  saturated 
eolation  of  chlorate  of  potash.      Another  highly  useful   and 


'   7mt  Thompie  dor  mil  ailcnoiden  Veu;otulioneD  im   Kachenratim  complicirten 
Erkrnnkun^cn  dcs  Mittclohrs.     Archiv  f.  O.,  Band  x,  S.  ob. 
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more  astringent  one,  is  the  rhus  glabrum  gargle,  as  prepar 
by  H.  C.  Blair's  Sons,  of  I'lulatlelpiiia.     Its  tbnnula  is: 


B . — Potaw.  chlomtig,  Jij. 
Ext.  fl.  rboo*.  glnbri, 
Glyccrinif,  uS  f~' 
Aquti',  f.v'j.- 


'I- 


Another  very  elegant  gargle  is  prepared  by  Sayre,  of  Phila- 
delphia, as  follows : 

B. — Glyeerite  of  auni&ch, 

Tinct.  pome^^tiKte  bnrk,  iiii  f  Jiv. 
Inf\is.  Totm  conip.,  q.  s.  f.  OJ. 

The  usefulness  of  gargling  consists,  not  only  in  healing  the 
mucous  surfaces,  but  also  in  the  gymnastic  eflect  on  the  velum 
and  muscular  structures  of  the  Eustachian  tube,  which  it  brings 
about. 

Afplirntions  to  the  Qivity  of  the  Drum. — That  which  was  said 
against  applications  to  the  cavity  of  the  Eustachian  tube  may  be 
repeated  here.  Few  applications  which  are  aimed  at  the  tym- 
panic cavity  ever  reach  it.  If  they  did,  they  would  jirobably  do 
more  harm  than  good.  To  render  the  Eustachian  tube  pervious 
to  air,  and  hence  to  ventilate  the  drum-cavity,  is  more  important 
than  to  inject  fluids  into  it,  unless,  the  nienibrana  tynipani  being 
perforated  by  disease,  a  means  of  escape  of  medicated  fluids  is 
afforded. 

Va|)ors  of  iodine,  ether,  or  chloroform  may  be  of  assistance 
in  stimulating  a  delicate  but  diseased  mucous  lining,  but  it 
would  be  just  as  wise  to  till,  with  a  fluid,  an  air-vesicle  in  the 
lung  In*  the  way  of  a  broneliial  tube,  iis  ttt  till  up  the  tympanum, 
if  one  could,  by  injecting  fluids  tlirough  the  Eustachian  tube,  in 
chronic  aural  catarrli,  unless  there  is  evidence  of  inspissation  of 
mucus  in  the  drum-eavity.  In  such  cases,  weak  and  warm 
solutions  of  bicarbonate  of  soda  (3-5  gr.  to  f.\j)  are  of  service. 
But  even  with  these,  great  caution  must  be  observed.  In  all 
eases  in  which  injections  thus  directed  have  apparently  produced 
good  results,  I  Iiave  fe!t  inclined  to  ascribe  the  benefit  to  the 
gentle  stimulation  and  ventilation  of  the  Eustachian  tube,  ratlier 
than  to  the  direct  contact  of  the  injected  fluid  with  the  cavity 
of  the  drum.  The  latter  is  an  air  cavity,  and  resents  the  pres- 
ence of  medicatius;  fluid. 

Operi^iions  with  the  Knife  on  the  Drum-head. — When  it  has  been 
found  imiiossible  to  send  into  the  tympanum  as  much  air  as 
seemed  demanded,  resort  has  been  had  to  the  knife.  And  tlie 
mere  incision,  with  the  subsequent  arlmission  of  air  to  the  drum, 
has  had  much  more  to  do  with  the  good  result  than  the  choice 
of  the  particular  spot  of  the  operation.     This  is  proven  by  the 


TREATMENT  OF  CHRONIC  CATARRH. 


403 


well-known  fact,  that,  no  matter  where  the  perforation  is  made, 
the  hearing,  which  at  tirst  has  heen  increased,  has  diminished 
&a  soon  as  the  opening  in  tlie  dram  healed.  And  this,  as  every 
surgeon  knows,  occurs  sometimes  even  in  a  few  hours. 

Space  forbids  my  entering  upon  the  history  of  cutting  opera- 
tions on  and  through  the  drum-head. 

The  proposal  of  the  operation  of  cutting  through  the  mem- 
brana  tympani  is  sujiposed  to  have  originated  with  Johuimes 
Eiolanus,  of  Paris,  in  1650;  8ir  Astley  Cooper,  one  hundred 
and  titty  yeara  later,  performed  the  operation  in  several  cases, 
with  apparent  success,  but  subsequently  abandoned  it  on  account 
of  Lis  want  of  encouragement.  About  seventy-tive  years  before 
Sir  Astley  Cooper's  operations  on  tlie  drum-head  of  man, 
Cheselden  perforated  the  drum-heads  of  dogs,  and  believed  that 
the  latter  were  not  oidy  not  made  deaf  by  it,  but  that  they  be- 
came more  sensitive  to  some  sounds.  In  the  latter  part  of  the 
eighteenth  century,  the  operation  appears  to  have  fallen  into  the 
liands  of  quacks,  and  to  have  been  disregarded  by  the  regular 
practitioners:  a  reaction  too  otk-ii  found  when  the  latter,  in 
their  enthusiasm,  make  use  of  an  operation  in  a  multitude  of 
cases,  whether  suitable  or  not. 

The  indications  for  the  operation  had  been  very  vaguely 
given  up  to  1800,  when  Ilindy  in  Germany,  and  Sir  Astley 
Cooper  in  England,  proposed  to  make  use  of  the  operation  of 
perforation  of  the  drum-head  in  closure  of  tiie  Eustachian  tube. 
Cooper  operated  in  a  immber  of  cases,  with  a  variable  success; 
but  as  he  operated  rather  empirically,  simply  for  deafness  arising 
from  closure  of  the  P^ustachian  tube,  a  condition  he  does  not 
seem  to  have  been  fully  able  to  diagnosticate,  he  soon  ceased  to 
obtain  results  as  good  as  those  he  tirst  appeared  to  have  ob- 
tained, and  he  then  abandoned  the  operation  entirely.  Again, 
the  unfortunate  reaction  in  the  mirnls  of  the  regular  profession, 
and  naturally  enoiigh,  again  the  operation  is  found  almost  en- 
tirely in  the  hands  of  quacks,  with  not  only  no  good  results,  but 
apparently  most  disastrous  ones.  Himly  showed  that  the  opera- 
tion, when  it  had  proven  of  benefit,  was  in  exceptional  cases  of 
deafness  due  to  hermetical  closure  of  the  Eustachian  tube.  But 
the  operation  ceased  to  be  regarded  with  favor,  because  it  had 
been  widely  and  ignorantly  applied  ;  and  Wilde  is  found  obliged 
to  speak  in  defence  of  the  operation,  since  aorae  had  condemned 
it  as  dangerous  to  life — which,  however,  they  could  not  prove. 

It  at  last  became  fully  established  by  the  operations  of  Cooper, 
Itard,  Saunders,  Schwartze,  Ilinton,  Politzer,  and  others,  that  it 

•  is  highly  necessary  and  entirely  safe,  to  perforate  the  membrane 
of  the  drum,  in  order  to  remove  from  the  drum-cavity  any  fluid 
or  semi-solid  accumulation,  which  cannot  escape  or  be  forced 

tiv  other  way. 
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|^^  MO  «  crent  demand  has  ever  been,  and  still  is,  made  on 

xtiM    ikunsl    tor   relief  from    chronic,   neglected    catarrh    of  the 

v.'«»r.  without  fluid  accumulations  in  the  latter,  but  with 

o>  >"n>toin   of  sclerosis  and  retraction  of  the  membrana 

l\ .  iii  even  of  deeper  [larts  of  the  sound-conducting  appa- 

tance  has  been  sought  in  various  forms  of  incision 

>i>  of  the  membrana  tympani ;   in  the  maintenance  of 

jHUtHunent  perforations  in   it ;  and  in  tenotomy  of  the  tensor 

Uuii>Mui  muscle. 

\'»riou8  forms  of  incision  and  excision  of  the  mcoibraua 
^VUi)4kni  for  the  relief  of  hardness  of  hearing  nol  depmdent  on 
itiiumiiliitions of  fhiid  in  the  (yuip<mum,  but  upon  chronic  thicken- 
iu^,  burdening,  stiffening  and  retraction  of  the  membrana  tyni- 
I^Hui  and  other  parts  of  the  sound-conducting  apparatus  of  the 
luiddlo  ear,  have  been  proposed  by  several  authorities.  The 
i»jH*rutions  about  to  be  named  have  been  undertaken  with  no 
wuvpirical  intent,  but  with  a  knowledge  of  a  clearly  diagnosticated 
iH>nditton  of  llie  auditory  apparatus.  This  must  be  said  of  them 
M  pivi'ininently  distinsruishing  them  from  nrerious  operations 
ou  the  drum-head :  though  the  best  results  of  paracentesis 
iitonibntnio  tympani  are  obtained  when  fluid  has  collected  in 
tho  drum-cavity.  When  the  membrana  tvmpani  is  indrawn, 
Lucw  and  Politzer  have  proposed  to  incise  the  folds  of  the  mem- 
hrrutf.  Cirubor  ha*  advocated  repeated  prickings  or  incisions, 
and  even  excision  of  parts  of  the  drum-head  (mvringectomy). 
Kxcieion  of  tlie  handle  of  the  malleus,  the  chief  object  being  to 
retain  a  permanent  opening  in  the  membrana  tympani,  must  be 
deprecated. 

Repeated  incisions  through  cicatrices,  or  an  incision  through 
the  posterior  fold  of  the  niembrana  tympani,  meet  surely  lead 
to  good  rosults  in  many  e«wc  of  progrei%>ive  hardnees  of  hearing. 
In  the  former  instance  the  benefit  is  due  to  the  tightening  of 
the  previously  daocid  part  of  the  drum-head,  which  ensues  with 
the  healing  cdf  the  cats;  in  the  second  instance  the  drum-head, 
thtmdy  too  tightly  stretohed.  is  freed,  and  very  often  it  and  the 
^MKUi  of  OMMes  will  twing  more  freely  in  cooseqaence  of  this 
simple  operation.  With  tne  head  of  the  patient  gently  sup- 
povted,  and  the  canal  properly  illuminated,  bj  light  reflected 
vram  th*  fbrehead-mirror.  the  uidaMae  nay  be  aMe  best  with 
•  sneuvbeaded  knife,  the  shaft  of  which  aMmld  be  ax  cm.  long, 
and  cnrrctl  at  an  angle  of  4&^  fVnm  the  hnrd-rabber  handle.' 

&milar  pvoMdwraa  ni*  wwrniandwi  br  Graber*  fcr  the  cor- 

of  ttwaMmwana  trmnuiL    The 
the  vuMoa  of  a  pieee  of  the 
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(Iruni-heafl  l>j  means  of  an  instrument  arranged  especially  for 
the  operation. 

The  great  aim  of  otologists,  from  the  time  of  Paroisse  to  the 
present  moment,  has  been,  and  still  is,  to  make  and  retain  a 
perforation  in  the  membrana  t_vni|>ani,  in  u  manner  at  once 
8im[iie  and  free  from  danger.  If  sueh  a  iiei^roration  could  be 
obtained,  it  has  been  supposed  that  the  hearing,  in  many  cases 
of  chronic  aural  catarrh,  would  be  improved.  To  attain  this 
end,  numerous  suggestions  have  i>eeii  made:  as,  to  keep  the  per- 
foration open  by  means  of  a  triangulai'-shaped  sound  (Paroisse); 
to  insert  into  it  a  hatmie  (Saissy),  or,  small  solid  or  liollow 
bodies  (Philiptieaux  and  Fi'aidc):  but  as  they  have  proven  of  no 
value,  it  will  he  better  to  eon- 
fine  the  attention  to  the  few 
exceptional  forms  which  have 
seemed  to  offer  a  reasonaVile 
hope  of  aiil. 

Sometimes  an  artideial  perfo- 
ration in  the  drum-head  is  re- 
tained by  means  of  a  .small,  liard 
rubber  eyelet,  as  suggested  by 
Piilitzer.'"  The  eyelet,  with  a 
furrow  on  its  outer  surface — its 
general  shape   being  that  of  a 

miniature  barrel — is  fastened  to  a  piece  of  fine  silk  or  cotton 
thread,  and  then  inserted  into  a  small  cut  in  the  membrane,  at 
any  chosen  point,  by  means  of  special  forceps  (Fig,  90),  or  by 
those  represented  in  Fig.  83.  The  thread  attached  to  the  eyelet 
provides  a  means  of  pulling  it  troiii  tlie  ear,  wlien  such  a  pro- 
cedure becomes  necessary.  If  the  eyelet  becomes  cloggetl  with 
dried  mucus,  Politzer  has  found  that  a  drop  of  glycerine,  phiced 
in  it  by  means  of  a  I'ravaz  syringe,  will  soften  such  an  obstacle 
and  pei'iuit  its  being  removed  by  means  of  a  stiff  bristle, 

Politzer  has  found  that  in  many  cases  tJie  eyelet  is  borne 
without  any  intlammatory  reaction  in  the  drum-head  or  ty'm- 
jMinic  cavity;  yet  in  s(une  instances,  the  good  result  of  the  ojiera- 
tion  has  been  nuilified  by  the  irritation  in  the  ear  conse(|uent 
upon  the  introduction  of  the  eyelet.  Since,  in  several  ea.ses  in 
wliich  the  eyelet  set  up  inHammation,  sharp  projections  were 
found  on  it,  the  necessity  of  making  the  eyelet  perfectly  smooth 
before  it  is  put  into  use  becomes  apparent. 

I  have  i>erformed  this  operation  with  entire  success,  with 
temporary  imiirovement  in  hearing.  I?ut  tlie  iterforatiou  in  the 
mend>ratie  healed  in  a  few  weeks  and  pushed  the  eyelet  out 
into  the  canal,  and  the  hearing  receded. 


Politxer's  Etblet  iiXD  Gtelet  Forceps. 


'  Wiener  Med.  Woohenschrift,  18C8  iind  1869. 
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Another  nietliod  of  retaining  a  permanent  openine  in  the 
raembrana  tympatii  has  been  suggested  by  VoltoHni,'  ofBreslau. 
It  consists  in  makintj  a  long  incision  both  in  front  of  and  behind 
the  manubrium,  ana  then  encircling  the  latter  with  a  tubular 
ring  of  tine  gold.  The  latter  is  about  2i  mm.  in  diameter,  and 
is  80  constructed  that  when  its  two  free  ends  are  brought 
together  on  the  inner  side  of  the  drum-hLiid  behind  the  malleus, 
they  do  not  fit  closely  together  but  permit  of  a  passage  of  air 
into  the  tympanum,  which  is  furtlier  insured  by  an  opening  in 
the  canule  on  the  outer  side.  The  latter  opening  marks  the 
hinge-like  division  in  the  canule,  and  is  opposite  the  ])oiut  of 
junction  of  the  free  ends.  Into  the  calibre  of  each  half  of  the 
tube  at  this  hinge-  or  joint-like  point,  Voltolini  piisses  the 
delicate  and  flaring  pointed-ends  of  specially  devised  forceps,  by 
which  the  cunule  is  pressed  into  its  circular  shape  aiier  its  free 
ends  are  brought  behind  the  manubrium.  But  necrosis  of  the 
manubrium  having  resulted  from  this  manipulatiou,  it  would 
seem  that  tliis  procedure  cuukl  not  be  of  univei-sal  apj)lication 
when  a  jiermanent  opening  in  the  drum-head  is  to  be  obtained. 

Aluiiiiniunx,  Ijciug  of  speciiic  gravity  lighter  than  that  of 
golii,  has  been  substituted  by  Voltolini  in  the  manufacture  of 
the  tubular  ring.' 

It  has  been  proposed,  by  Weber-Liel,'  to  make  a  cicatrix  in 
the  membrana  tynipani,  at  its  inferior  posterior  quadrant,  by 
means  of  the  galvauo-cauter}',  and  in  the  spot  thus  deprived  of 
its  regenerative  power,  to  make  an  opening,  with  the  hope  that 
such  a  perforation  would  persist.  By  this  method,  a  perforation 
lias  been  maintained  for  three  and  a  half  years,  with  the  greatest 
improvement  in  the  hearing. 

In  a  number  of  cases  of  chronic  otitis  oatarrhalis,  with  little 
or  no  opacity  of  the  membrana  tympani  and  with  a  pervious 
Eustachian  tube,  Simroek  has  resorted  to  puncturing  the  drum- 
head by  the  application  of  sulphuric  acid,  usually  to  a  spot  on 
the  posterior  half  of  the  membrane.  The  method  is  said,  by 
its  proposer,  to  be  not  at  all  hazardous,  as  a  very  little  acid  will 
produce  all  the  desired  effect,  and  be  entirely  under  control. 
The  acid  is  applieil  to  the  desired  spot  by  means  of  a  tuft  of 
cotton  on  the  end  of  a  probe,  and  an  opening  is  effected  almost 
instantly  by  gentle  pressure  of  the  probe  point,  or  by  smearing 
the  aciu  carefully  over  the  membrane  at  a  circumscribed  point; 
tlie  tissue  is  rapidly  destroyed,  and  the  hole  is  cleared  by  lit\ing 
away  the  dead  8ul>stance.  The  asserted  advantages  of  this 
method  are  the  rapidity  and  permanence  of  its  effects.      Of 

»  Monataschrift  f.  Ohrenh.,  No.  8,  1874. 
'  See  Weber.  Liel,  M.  f.  O.,  No.  4,  1875. 

•  Eine  pereistente  (Effnung  im  Tromioclfelle.  Dr.  Wcber-Liel,  M.  f.  O.,  No. 
2,  1871,  and  No.  4,  1875.     Also  "  Progressive  Schwerhorigkeit,"  p.  186,  1873. 
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seventeen  orifices  thus  raado,  tlireo  remained  open  for  four 
nionthfs.  In  tliree  cases  slight  inflammation  of  the  middle  ami 
external  ear  occurred,  but  without  serious  complications.  Hear- 
ing for  conversation  improved  markedly  in  six;  less  so  in  four; 
no  improvement  for  hearing  in  seven.  Of  seventeen  cases  the 
tinnitus  disappeared  ill  five;  in  nine  it  was  much  diminished; 
ill  three  unimproved.  "At\er  tlie  perforation  has  thus  been 
made,  the  ear  should  not  be  syringed  even  if  slight  discharge 
occur.'" 

I  have  never  employed  either  of  these  two  last-named  methods, 
nor,  in  fact,  any  method,  excepting  by  Politzer's  eyelet,  to  retain 
a  periinment  opening  in  the  memhrana  tympani.  The  latter 
structure  is  ernphaticatly  a  protection  to  the  mucous  lining  of 
the  drum-cavity,  and  rather  than  incur  the  probability  of  a  sup- 
puration in  the  middle  ear  bv  exposure,  I  have  refrained  from 
that  which  would  be  unlikely  to  prove  of  great  help  to  the 
hearing,  but  which  might  he  very  apt  to  excite  inflammation  in 
the  drum-cavity. 

Tenotomy  of  the  Tensor  Tympani. — In  1868,  Dr.  "Weber-Liel,^ 
of  Berlin,  acting  upon  a  suggestion  of  Hyrfl,  invented  the  ope- 
ration of  tenotomy  of  the  ten.sor  tympani,  for  which  he  devised 
a  special  instrument,  his  so-called  "hook-knife.' 

At  various  times  since  then  Dr.  Weber-Liel  has  published 
articles  on  this  subject,  setting  forth  the  indications  for,  and 
the  manner  of  this  operation,  together  with  the  results  of  it, 
whi<-h  he  claims  are  in  the  iiiajn  advantageous. 

His  views  have  met  with  warm  support  by  some,  hut  with 
entire  o|ipo8ition  by  others,  on  the  other  side  of  the  Atlantic. 
In  America  the  operation  has  been  regarded  %vith  caution ;  a 
few  have  performed  it  and  published  their  results ;  but  on  the 
whole,  the  operation  has  not  afforded  here  the  aid,  in  treatment 
of  progressive  hanlncss  of  hearing,  which  it  appears  to  have 
done  in  the  land  of  its  origin,  ("arl  Frank,  the  late  Dr.  R.  M. 
Bertolet,  G ruber,  J,  0.  Green,  O.  D.  Pomeroy,  Schwartze, 
A.  Ilartman,  and  others,  have  performed  the  operation,  but  at 
the  present  time  the  oi)eration  has  fallen  into  disuse. 

Removal  of  Fluid  and  Inspissated  Matter  from  the  Oiviti/  of  the 
Drum,  and  Iji'stachian  Tube. — Before  inflation  of  the  tympanum 
j)rovide<l  the  surgeon  with  an  efficient  and  harmless  method  of 
clearing  the  Eustachian  tube,  it  was  customary  to  inject  bland 
fluids  into  the  tul>e.     The  stream  thus  forced  into  the  middle 


>  New  York  Med.  Rceord,  March  27.  1875. 

•  MonnUsclmft  f.  Olirenli.  No.  4,  18(18;  No.  12,  1808;  No.  10,  1870;  No.  II, 
1871  ;  No.  12,  1871  ;  N...  1,  1872;  No.  3,  1872.  Vortrn« :  Berliner  Medicinische 
Oe»ell«chnft,  8  Juli,  1874.     See  Virchows  Archiv,  Bd.  62. 

*  H»keiime9sepchen. 


408 


MIDDLE    EAR. 


ear  wns  found  to  lie  most  efficient  when  it  could  escape  by 

external  luiditory  canal.' 

Mr.  James  llinton,  of  liondon,  believed  that  mucus  often 
became   hardened  in   the   tymjianic   cavity,  behind   an   intact 
drum-bead,  and,  giving  to  the  latter  a  white,  opaque  appear- j 
ance,  led  to  a  diagnosis  of  tJiickeningof  the  mcmbrana  tympani. 

To  obviate  the  deafness  in  such  cases,  he  made  an  incision 
2-H  lines  long  in  the  drum-head,  behind  the  malleus,  and  then 
forcibly  injected,  from  the  external  auditory  canal,  a  warm  solu- 
tion of  bicarbonate  of  soda.  lie  laid  great  stress  on  the  herme- 
tical  fitting  of  the  nozzle  of  the  syringe  into  the  meatus.  I 
have  never  found  this  procedure  necessary  in  this  country,  where 
I  believe  iusiiissution  of  mucus  is  less  likely  to  occur  than  in 
more  humid  and  colder  climates.  It  is  not  uncommon  in 
syringing  an  ear  affected  with  chronic  discharge,  to  find  that 
the  water  passes  into  the  narcs. 

Tliis  is  no  disadvantage  if  it  is  produced  by  gentle  syringing, 
but  torcible  syringing  in  any  ease  in  which  there  is  an  of)ening 
in  the  merabrana  tympnni,  must  be  regarded  witli  cautioTi,  since 
a  force  thus  applied  with  a  view  of  carrying  matter  through  the 
Eustachian  tube  into  the  pharynx  might  throw  some  of  the 
injected  fluid  into  the  mastoid  cavities  and  set  up  irritation 
there. 

Accumulation  of  fluid  in  tbe  tympanic  cavity  aud  the  best 
means  for  its  removal  are  itllustrated  in  the  fallowing  eases  : 

Case  I.  Brownish  Transparent  Fluid  in  the  Tymptinic  Cavity, 
visible  onb/  through  ii  thin  depressed  Oieatrix ;  Incision  and  total 
Relief. — Dec.  1,  1875,  Dr.  A.,  80  years  old,  a  hale,  hearty 
man,  single,  of  an  extraordinarily  well-preserved  constitution. 
I'utient  stated  that  for  a  month,  since  a  cold  in  his  head,  he  had 
noted  a  failure  of  hearing  in  the  right  ear.  He  was  liable  to  ac- 
cumuiatioiis  of  ear-wax,  according  to  his  statement,  and  had  had 
his  ear  syringed,  on  the  supposition  that  the  deafness  was  due 
to  inspissated  cerumen.  But  no  relief  wsis  thus  obtained.  On 
examination  of  the  ear,  the  nienibrana  tympani  appeared  rather 
opaijue,  excepting  at  the  upper  and  hinder  cjuadrant,  where  it 
was  thin  and  depressed,  and  through  wliieh  the  incudo-stapedial 
joint  was  plainly  visible.  This  thin,  depressed  quaiirant  was 
markedly  of  a  dark,  brownish-yellow  color;  the  rest  of  the 
membrane  was  opaque  and  gray.  L'nder  Siegle's  pneumatic 
speculum,  it  swelled  out  into  a  bladder-like  protuberance,  ai?d 
seemed  to  be  filled  from  behind  with  a  dark,  yellowifih-lirown 
fluid,  as  tlie  air  was  exhausted  by  the  sjicculuiti  from  the  auditory 
canal.  The  hearing  was  about  a  foot  for  the  voice  and  ^^  for  the 
watch.    The  tympanum  could  not  be  inflated  ])y  any  method,  as 

'  Kau,  op.  cit.,  section  210. 
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tlie  Eustachian  tulie  \v;is  markeillv  occlutlerl  by  the  remnixiits  of 
the  (.'atarrh.  The  patitTif  also  stated  that  the  Eustaeljiaii  tubes 
were  never  easily  iuflated  by  Valsalva's  method  ;  in  fact,  he 
doubted  whether  they  were  ot  the  average  width.  No  tbmi  ot'in- 
tiation  caused  any  alteration  in  the  appearance  of  the  depressed 
spot,  which  moved  so  easily  iinder  the  Siegle  speculum.  Incision 
»)t'  this  sjtot  gave  instant  escape  to  some  brownish  tranajiarent 
serum  or  mucus,  and  auction  with  the  Siegle  spocututn  brought 
out  a  good  deal  more,  in  all  about  twenty  to  thirty  drops.  The 
hearing  inmiediately  rose  to  about  the  normal  grade.  Voice 
and  watch  were  heard  easily  thirty  feet.  In  the  course  of  a 
week,  as  was  to  be  expected  from  the  swollen  state  of  the  Eus- 
tachian tube,  the  tympanic  cavity  filled  again.  Paracentesie  of 
the  same  thin  s[iut  gave  vent  to  about  the  same  <iuantity  of 
tluid,  and  the  hearing  again  went  up.  In  the  course  of  annthcr 
week,  a  slight  return  of  "  nmfHed  feeling  "  in  the  ear,  which 
was  relieved  by  incision  and  escape  of  a  small  amount  nf  fluid. 
At  this  visit  the  I'olitzer  bag  forced  the  Eustachian  tube  open, 
atid  there  was  no  further  return  of  deafness.  On  March  30, 
tollowing,  I  examined  the  membruna  tympani,  iiixi  found  that 
tlie  thicker  part  wuh  more  shining,  and  the  tiiin  spot,  fhough 
dejiressed,  was  not  discolored  by  any  brownish  fluid  in  tlie 
drum-cavity.     Hearing  normal. 

Case  II.  Be-drciDiiulnlion  of  Mucus  m  the  Ti/mpanunt. — .July  1, 
1874,  Jacob  Y.,  aged  55  years,  single,  American,  furnace-maker, 
a  healthy,  spare  man.  N'ot  very  strong.  Seemed  tn  be  a  man  of 
more  than  ordinary  intelligence  for  one  in  his  pfiBitinn.  He 
stated  that  for  a  year  or  more  past,  he  had  noted  a  gradual  dimi- 
nution of  hearing  on  the  letlside.  The  right  meatus  auditorius 
was  occluded  as  described  on  page  305,  on  which  side  the  tuning- 
fork,  when  viliratiiig  on  his  vertex,  was  best  perceived.  The  case 
had  been  treated  I>y  several  physicians  as  one  of  ordinary  chronic 
catarrh  of  the  middle  ear.  The  drum-bead  had  been  said  to  be 
thickened,  the  catheter  had  been  used  to  inflate  the  tympanic 
cavity  and  to  convey  various  fluids  into  the  Eustachian  tube. 
Tins  treatment,  he  said,  always  produced  a  temjiorary  improve- 
ment in  the  hearing. 

When  I  examined  the  ear,  the  membrana  tympani  appeared 
tliickened,  and  resembled  in  general,  the  opaipie  lustreless  drum- 
head of  chronic. catiirrh.     The  hearing  for  the  watch  was  about 

4  111 

„^  .  ' .     I  also  inflated  the  middle  ear  bv  means  of  the  catheter, 
60  in, 

sevi-ral  times  a  week  for  a  month.     Each  inflation  improved  the 

hearing  a  little,  but  in  a  few  hours  it  sank  back  again  to  its  low 

point.     The  inflations  were  repeated  from  time  to  time  for  a 

few  weeks  longer,  with  always  some  improvement  in  hearing. 

On  the  12th  of  September,  the  patient  came  with  the  state- 
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nient  that  the  benefit  of  the  catheter,  though  marked,  was  only 
temporary:  that  he  constantly  lelt  something  like  a  drop  of 
fluid  moving  in  his  ear  whenever  his  head  was  moved,  and  that 
whenever  he  lay  down  he  heard  better.  He  had  told  me  this 
before,  but  I  paid  no  heed  to  it.  But  it  was  now  discovered 
that  when  he  reclined,  the  hearing  really  became  better,  as  wa« 
shown  by  testing  with  a  watch.  This  seemed  to  point  to  movable 
fluid  in  the  drum-cavity,  and  consequently  it  was  proposed  to 
the  patient  that  the  drum-head  should  be  incised.  This  being 
acceded  to  bv  the  jTatient,  a  puncture  was  made  in  the  posterior 
inferior  quadrant  of  the  membrana  tympani,  and  there  instantly 
escaped,  on  inflating  by  Valsalva's  method,  about  twenty  drops 
of  a  brownish,  transparent,  serous  fluid,  with  some  streaks  of 
opaque  mucus.  But  its  presence  had  been  in  no  way,  as  far  as 
I  could  discover,  indicated  by  any  appearance  ot  the  membrana 
tympani.  The  hearing  rose  from  one  inch,  to  five  feet,  for  a 
watch.  The  membrana  tympani  became  more  concave,  and  of 
a  bluer  hue;  before  the  incision  it  was  flat  and  steel-gray.  The 
hearing,  thus  regained,  remained  unimpaired  until  Marcb,  1875, 
%vhen,  after  taking  a  cold,  the  symptoms  returned  in  the  ear. 
In  this  instance  there  was  rather  a  sense  of  fulness  than  of 
movable  fluid.  A  paracentesis  in  the  same  spot  restored  the 
hearing,  giving  vent  again  to  a  similar  thinuish  fluid,  nearly 
transparent,  and  tinged  with  brown. 

By  the  2-W  of  the  same  motitli  the  ear  tilled  up  again.  The 
membrane  was  again  perforated,  as  it  resomblod  the  membrana 
tympani  in  the  previous  conditions;  though  I  do  not  pretend  to 
say  that  a  dark-grayish  color  of  the  drum-head  indicates  mucus 
or  serura  in  the  tympanic  cavity.  The  perforation  gave  vent  to 
the  same  kind  of  brownish  fluid,  strongly  suggestive  of  extrava- 
sated  serum  from  the  cajiillaries  of  the  tympanum.  The  hearing 
instantly  rose  to  its  relatively  normal  point. 

By  the  l.'>th  of  April  toliovving,  the  same  symptoms  of  muflfled 
hearing  returned,  and  the  nienibrana  tympani  seemed  flattened 
somewhat,  but  not  enough  to  attract  the  attention  of  one  entirely 
unacquainted  with  the  case,  and  not  on  the  lookout  for  changes 
in  the  membrane.  Tlie  color  of  the  drum-head  might  be  said 
to  be  dark  gray.  After  the  incision  it  always  assumed  a  light 
bluish-gray  color.  Again  the  paracentesis  of  the  drum-head 
was  resorted  to,  and  atVcr  the  ustud  brownish-red  fluid  escaped, 
the  hearing  returned. 

Again,  on  May  8,  the  same  note  was  made,  and  again  on  June 
8.  Then  perfect  immunity  from  aural  trouble  until  Sept.  8, 
when  the  symptoms  returned,  but  relief  was  obtained  as  above. 
Again,  on  (Jctober  26  and  November  24,  the  membrana  tym- 
pani was  punctured,  wiiicli  completed  the  history  for  187.i.  Oa 
January  3,  1876,  the  hearing  had  become  again  dulled,  the  coo- 
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dition  being  soon  recognized  by  the  patient,  who  came  to  have 
his  ear  operated  on  again. 

The  incision  was  made  with  jnst  the  panie  results  as  above, 
and  then  again  on  F'ehruary  lil,  and  on  Marcli  28. 

Only  onee,  Febrnary  19,  were  bubbles  in  the  tympanum 
visible  beliind  the  membrane.  On  Valsalva's  inflation  they 
Jiioved  very  markedly.  The  quantity  discharged  in  this  in- 
stance was  less  than  on  previous  occasions.  In  every  other  in- 
stance there  was  nothing  to  call  special  attention  to  the  presence 
of  fluid  in  the  drum  ;  an<l  this  circumstance  leads  one  to  believe 
that  many  such  cases  are  treated  as  chronic  catarrh,  and  re- 
garded as  gradual  sclerosis  of  the  tympanum,  because  there  is 
uo  special  change  on  the  drum-bend  indicative  of  fluid  in  the 
tympanic  cavity.  As  the  fluid  gradiiatly  gets  harder,  tlie  case  is 
abandoned  as  hopeless.  This  would  seem  to  be  avoidable  in 
some  cases,  judging  from  this  and  others,  by  incising  the  mem- 
brane, at  least  as  a  last  resort,  even  when  the  case  resembles 
those  of  so-called  dry  catarrh,  with  thickening  of  the  tissues  of 
the  tympanum. 

The  operation  never  caused  the  slightest  pain,  the  perforation 
always  healed  within  twenty-four  Iiours,  and  tlie  relief  gained 
by  the  evacuation  of  the  fluid  contents  of  the  tympanum  lasted, 
in  each  instance,  for  a  month,  at  least,  and  sometimes  longer. 
In  only  one  instance  could  bubbles  be  seen  in  the  tympanum 
before  the  membrana  tvmpani  was  incised,  viz.,  on  the  19th 
February.  18711. 

The  case  never  presented,  on  any  otlier  occasion,  the  ordinary 
signs  of  mucus  in  the  tympanum.  In  fact,  the  paracentesis,  in 
the  lirst  instance,  was  performed  solely  on  the  strength  of  the 
subjective  feelings  of  moving  fluid  in  the  drum-cavity. 

Tliis  operation  gave  relief  until  .March  28.  On  this  occasion 
the  membrana  tympaui  showed  a  liruwnisls-purple  color.  The 
liearing  liad  become  dull,  and  the  car  felt  "stopped  up."'  No 
form  of  inflation  relieved  the  symptoms.  A  tn-elfth  |)erforation 
of  the  membrana  tympaui,  at  the  same  jdace,  the  lower  jiosterior 
quadrant,  gave  vent  to  the  usual  kind  of  fluid,  and  efl'ected  a 
return  of  hearing.  After  the  jierfonition  and  inflation,  the 
membrane  became  more  of  a  normal  bUiish-pearl  color. 

April  8.  There  was  a  reaccumulation  of  fluid  in  the  tympanic 
cavity.  The  patient  felt  at  this  time  the  movable  drop  of  fluid 
in  his  ear.  The  thirteenlh  paracentesis  was  performed,  followed  by 
the  escape  of  the  same  kind  of  fluid,  and  the  usual  relief  to  his 
hardness  of  hearing. 

24//(.  A  similar  condition  of  the  ear,  the  fourteenth  paracentesis, 
and  relief  of  sym[itoms. 

May  17.  A  similar  note,  with  a  fifteenth  paracentesis,  and  the 
same  discharge  and  relief. 
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June  20.  The  same  note,  with  a  sixtemth  operation. 

Aiifi.  28.  Similar  note,  with  a  serenteenth  paracentesis.  It 
plioiild  he  stated  that  tlie  patient  was  obliged  to  be  out  at  night, 
and  in  all  weathers,  as  policeman  at  the  Centennial  Grounde. 

Oct.  2-S.  Same  notes,  with  the  eighteenth  paracentesis,  in  the 
same  spot,  lower  po.sterior  quadrant  of  the  drum-head. 

Dec.  27.   A  similar  note,  aiid  the  nineteenth  paracentesis. 

Fell,  (i,  1877.   A  similar  note,  and  the  tirenticth  paracentesis 
There  were  no  pharyngeal  nor  nsisal  symptoms  to  account  foil 
the  reaccumulation. 

March  27.  The  same  condition  of  the  ear,  and  the  twenty-firs 
operation  for  relief  was  performed. 

May  11.  A  similar  note,  and  the  twenty -second  paracentesis  wa 
performed. 

The  patient  was  not  seen  for  a  long  interval — not  until  JaJiuaryJ 
2.5,  1878.    He  state<l  that  for  four  months  ]ia8t,  liis  ear  had  beei 
growing  duller  or  "filling  up,"  as  he  sai<I,  and  that  the  sensation 
of  distention  had  at  last  become  painful.     The  niembrana  tyra- 
pani  revealed  symptoms  in  no  way  ditferent  frotn  those  usually 
seen  when  the  i>atiei>t  had  presented  himself  for  operation.    The 
hearing  was  very  mneli  reduced:  the  voice  being  heard  only  a. 
foot.     I  performed   paracentesis,  the  twenty-third  time,  at  thfl 
lower  posterior  quadrant:  the  .same  kind  of  brownish,  tca-colore 
trans|>arent  fluid  escaped  fi'oni  the  ]>eiforation  thus  made,  and 
the  relief  to  hearing  was  as  great  as  ever — the  voice  l»eing  im- 
mediately heard  uorinally.     Tliis  shows  that  no  organic  change 
can  have  taken  place  in  the  conducting  apparatus  of  the  middle 
ear,  though  the  origin  of  the  Huid  in  the  drum-cavity,  remained, 
yet  obscure. 

Feb.  25.  Another  "filling  up"  in  the  ear  had  occurred  again,.! 
aiul  a  ]>aracentesis,  the  twenty-fourth,  gave  the  similar  results  ot\ 
discharge  and  relief. 

Jiitji  2(i.  A  similar  note,  and  the  twenty-fifth  operation,  with 
relief. 

Nor.  29.  A  similar  condition  of  the  ear,  and  a  twenty-sixth 
paracentesis,  with  the  usual  results. 

June  5,  1879.  An  interval  of  six  months  elapsed.  The  patient 
came  again  with  the  ear  "filled  u[)."  The  twenty-serenth  para- 
centesis was  performed  with  the  usual  favoral)le  results. 

Sept.  2(i.  Upon  this  occasion,  bubbles  were  distinctly  seen 
behind  the  lower  half  of  the  membrana  tympani.  These  moved 
when  tlie  patient  inflated  liy  Valsalva's  method,  but  his  hearing 
was  in  no  way  relieved  by  the  inflation.  At  this  visit,  the  twenti^- 
eiyhlh  paracentesis  was  performed;  not  so  much  fluid  as  usual 
escaped,  but  llie  hearing  i-eturned. 

June  15,  1880.  A  similar  note,  the  twenty-ninth  operation,  and 
the  same  results. 
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Sept.  3.  A  similar  note,  with  the  thirtieth  paraceiitesiB. 

None  of  tliu  operations  have  over  been  more  than  simple 
punctures  in  the  membrane,  and  ha'e  never  ujiven  any  pain. 

Sept.  5,  1881.  Only  one  recurrence  ot  the  symptoms,  and 
only  one  paracentesis  in  this  year.  This  made  the  thirty-JiTSt 
operation. 

Nov.  6,  1882.  The  patient  stated  at  this  time  that  his  left  eye 
had  become  dimmed  in  vision,  and  that  his  left  ear  was  again 
stopped  up.  I'aracentosis,  the  Ihir/t/seiuntf,  in  the  lower  hiinier 
quadrant,  tailed  to  give  relief,  becatise,  as  1  found  out  later,  the 
tiuid  this  time  required  for  an  exit  a  perforation  in  the  up[ier 
posterior  quadrant  (see  note  of  March  27,  1H8'J).  Upon  this 
occasion,  I  sent  him  to  Dr.  Charles  A.  Oliver  for  ophthalmic 
examination,  whose  notes  may  be  consulted  for  the  resultt^  he 
obtained. 

De<:  14.  The  hearing  was  found  to  be  three  feet  for  isolated 
t words.  The  ear  felt  stoppeil  up,  but  the  niembrana  tympani 
looked  smooth  and  fairly  normal  in  color.  The  thbi'i-lldrd  pai-a- 
eentesis  was  made,  a  rather  opaque,  yellowish  fluid  escape<l, 
and  the  hearing  thereafter  wa.'^  .■<i.\  feet  for  same  tests  as  a1)ove 
named.  The  membrana  tympani  became  very  much  retracted 
and  thrown  into  rugiv,  and  bluish-white  in  color,  as  on  March 
14,  1875. 

Jail.  21,  1883.  Patient  again  felt  his  ear  stopped  up.  lie 
seemed  rather  feeble  at  this  time.  The  thirty-fourth  pmracentesis 
was  made,  and  a  slightly  opaque,  yellowish,  thin  fluid  escaped, 
after  which  the  hearing  became  I'elatively  normal. 

SOth.  A  similar  condition  of  the  ear  again  noted.  The  Ihirly- 
Jifth  paracentesis  was  performed,  and  a  thin  yellowish  fluid 
e8ca{)ed.  The  hearing  was  made  better  thereby-,  but  it  did  not 
eeem  to  reach  the  same  high  point  at^er  the  operations  as  some 
years  pre\nous.  The  paracentesis  left  no  scar  on  the  membrane. 
The  latter  healed  in  a  few  hotirs. 

March  2.7.  Patient  complained  that  his  ear  was  again  "-tilled 
up."  No  bubbles  were  seen  behind  membrane  before  paracentesis. 
The  thirty-sixth  operation  was  then  performed.  The  membrane 
seemed  tougher  than  usual.  Valsalva's  inflation  forced  out  a 
little  frothy,  brownish  fluid,  as  in  previous  instances.  My  this 
inflation,  bubbles  were  seen  moving  in  the  upper  and  hinder 
quadrant,  but  they  did  not  escape  through  the  perforation  in 
the  lower  posterior  quadrant.  A  second  [laracentesis  was  then 
made  in  tlie  upper  posterior  quadrant,  and  considerable  pale, 
yellow,  thin,  transparent  fluid  escaped.  Patient  said  his  eye  and 
ear  felt  better.  Hearing  for  words  before  the  operation,  eight 
inches:  afYer  operation,  tive  feet. 

In  tJie  ojieration  of  November  (itli.and  in  that  of  March  27th, 
the  paracentesis  in  the  lower  posterior  quadrant  did  not  seem  to 
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be  adequate  for  tlie  perfect  drainage  of  the  tj-mpanic  ca\'ity. 
llein'e  iti  the  operation  of  March  27th,  a  second  puncture  was 
made  in  thf  iqtper  posterior  quadrant  where  the  bubbles  were 
seen,  wliit-ii  could  not  escape  from  the  first  and  lower  opening, 
and  more  fluid  escaped  from  this  second  upper  opening  than 
from  the  tirst  and  lower  one. 

May  1.  The  patient  complained  of  a  stuffed  feeling  in  his  ear, 
and  for  the  ihirfi/seraillt  time,  the  membrana  tympani  was  per- 
forated at  the  lower  posterior  quarter;  but  not  a  drop  of  fluid 
escaped,  nor  could  the  patient  inflate  the  drum-cavity  by  Val- 
salva's method. 

:id.  The  patient  still  complained  of  the  stuffed  feeling  in  his 
ear,  and  he  said  he  could  not  inflate  by  Valsalva's  method. 
Paracentesis  for  the  t/iirhz-eighth  time  was  performed,  and  a  drop 
of  grayish  opaque  fluid  was  forced  out  by  Valsalva's  metho<l. 
The  case  seemed  to  be  changing  in  type,  ai)pearing  to  be  more 
like  an  ordinary  case  of  hypertrophic  catarrh  of  the  drum- 
cavity. 

On  June  6(h,  the  symptoms  of  deafness  being  the  same, 
without  any  evidence  of  fluid  in  the  drum-cavity,  the  catheter 
was  used  for  inflating  the  lett  Eustachian  tube,  since  the  patient 
was  unable  to  inflate  as  ho  once  could  by  Valsalva's  method; 
but  this  gave  no  relief  to  his  deafness  nor  the  sensation  of  fulness 
in  the  ear.  The  patient  was  evidentlv  weaker;  was  dizz?  when 
he  stooped,  and  when  he  walked.  I'he  scar  made  by  the  per- 
foration of  May  3d  was  still  very  plainly  visible,  demonstrating 
the  want  of  the  quick  reparative  power  always  heretofore  seen 
in  this  ca^e. 

Aug.  10.  The  hearing  for  voice  was  sis  inches,  only  in  the  left 
ear.  Inflation  by  Politzer's  method  increased  the  bearing  to 
several  feet.  The  tuning-fork  vibrating  on  the  vertex  was  heard 
best  in  the  right  ear,  and  the  voice  in  the  left  ear,  when  words 
were  uttered  close  to  it. 

20'A.  The  patient  could  .again  easilv  inflate  his  ears  by  Valsalva's 
method.  His  hearing  was  nearly  relatively  normal,  •".  e.,  three  or 
foar  feet  for  vocal  sounds,  and  be  had  no  Airther  sensations  of 
filling  up  of  his  ear  with  fluid,  the  occurrence  of  which  he  had 
learned  to  recognize.  He  was  just  as  dizzy  as  ever,  especially 
when  he  turned  around  suddenly.    The  dir  turning 

made  no  difierence;  he  would  stagger  towu  -   it.-.     The 

war  of  the  last  paracentesis  vrss  stitl  plainly  visible,  as  a  re^l,  scab- 
like line  on  the  manubriam,  near  the  sfaott  process,  where  it  bad 
moved  from  the  lower  posterior  qaadrant  of  the  dram-membrane. 
The  membrana  tympani  moved  euily  aad  plainly  under  Val- 
nlra's  inflation. 

l>r.  Cfaaa.  A.  Ofirer,  who  has  made,  in  thi*  man,  exten 
and  akflfid  <^th*lmoio^ea]  examiaadona.  has  come  to  the 
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lowing  conclusions,  which  teiul  to  explain  the  vertigo  and  altered 
gait  in  this  case; 

"A.  A  chronic  pachynieningtis,  limited  to  the  anterior  two- 
thirds  of  the  left  base,  involving  a  few  of  the  nerve-sheaths  at 
their  foramina;  causing  subvagiual  ffideina,  with  consecutive 
neuritis  and  partial  atrophy. 

"jS.  a  new  growtli,  very  chronic  in  its  development  and 
course,  situated  in  any  part  of  the  brain  not  directly  interfering 
witli  any  motor  or  sensory  nerve-structure.  The  neoplasm 
causing  pressure  in  all  directions,  with  accidental  passage  of 
arachnoidal  Huid  through  a  few  of  the  weaker  foramina  into  the 
outgoing  nerve-sheaths;  this  serous  exudation  producing  incom- 
plete choking  of  the  nerve,  followed  by  inflammation  and 
atrophic  degeneration.  <* 

"  C.  Sclerosis  of  the  posterior  ("olunms  of  the  spinal  cord;  the 
disease  having  acivanced  as  tar  as  the  beginning  of  the  stage  of 
full  development,  without  complication  or  extension  of  morbid 
process." 

The  point  the  case  Just  narrated  ilhistrates  is,  the  great  prob- 
ability that  many  a  case  of  chronic  deafness  is  only  due  to 
retained  mucus  iti  the  cavity  of  the  drum,  the  symptoms  of 
which  have  not  been,  and  catmot  always  be,  clearly  detined,  for 
they  may  not  be  at  all  sharply  expressed  on  the  drum-head.  It 
also  shows  that  repeated  paracentesis  may  be  performed  with 
great  benefit. 

Where  this  fluid  came  from,  and  what  caused  its  constant 
recurrence,  are  not  easily  answered.  The  P>u8tachian  tube  was 
always  pervious  to  \'alsalvati  inflation,  and  to  the  air  of  the 
catheter,  Po!itz;er"s  bag,  etc. 

The  difliculty  of  diagnosticating  the  presence  of  fluid  or  even 
inspissated  mucus  in  tlie  tympanum,  in  such  cases  of  chronic 
catarrh,  depends  on  several  causes.  The  chief  obstacle  is,  of 
course,  the  more  or  less  altered  condition  of  the  membrana 
tympani.  This  may  be  so  uniformly  thick  as  to  prevent  seeing 
the  delicate  outlines  of  bits  of  mucus  or  bubbles  lying  against 
its  inner  surface.  If  it  is  cicatrized  at  any  point,  the  retained 
fluid  will  cause  a  bulging  at  the  cicatrix  almost  invariably, 
especially  after  inflation;  but,  if  the  membrane  is  uniformly 
thick,  the  mucus  cannot  make  it  bulge  at  any  one  point.  Recent 
accumulations  are  most  likely  to  cause  in  general  bulging  of  the 
membrana  tympani,  but  chronic  accumulations  cause  a  retrac- 
tion. In  the  latter  instance,  there  is  a  vacuum  of  air  in  the 
drum-cavity.  This  is  a  very  prominent  symptom  of  chronic  re- 
tention of  fluid  in  the  tympanum.  If  only  one  ear  is  affected, 
the  examiner  will  be  aided  in  his  diagnosis  by  comparing  the 
two  ears.  He  will  be  guided  by  the  clitlcrence  in  position  be- 
tween the  two  membrana?,  and  also  by  the  color.     The  mem- 


MIDDLE    KAR. 


limt  which  there  is  retained  fluid  will  bulge  more  tha 
{Kt  ftttlMr,  it*  the  drum-cavity  be  full  of  recent  exudation:  less 
fH^tflti*  matter  in  the  drum  be  an  old  and  fluid  accumulation. 
H^wtorot  liie  membrane  ia  att'ected  by  the  matter  retained 
^M^ittdl  it.  Iiit<tead  of  being  bluish-steel  in  color,  it  becomes  a  tint 
^  «w^>*«uber  in  color.  Tbese  are  guiding-points  iu  tavor  of 
Mm"""'-"'''  even  if  bubbles  in  the  fluid  cannot  be  discerned 
(lllilftU  the  (i  rum-head. 


ELECTRICITY  IN  AURAL  DISEASES, 

In  lHt58,  Dr.  Rudolph  Brenner,  of  St.  Petersburg,  published 
hi«  n»nowneil  work  on  Electro-otiatrics.  His  book  consisted  of 
«k  ««rlo»*  of  investigations  and  observations  respecting  the  opera- 
Uou  of  rU'ctric  currents  upon  the  organ  of  hearing,  both  in 
)l««HUh  and  in  disease.  It  was  avowedly  an  endeavor  to  found  a 
l«ti»iml  electro-otology. 

For  Kt'venty  years  previous  to  this  time,  i.  c,  from  the  time  of 
N'ollft,  and  his  zealous  pupil  Ritter,  numerous  experiments  had 
Uoon  made  to  tind  out  whether  and  how  the  auditory  nerve 
rv'uoti'il  under  electric  stimulation;  but,  iis  Brenner  says,  this 
luM'iiid  closed  without  any  detinitc  knowledge  on  this  point.  In 
xUv  historical  sketch  which  precedes  the  account  of  Brenner's 
lnbofH,  the  reader  ia  informed  that  the  tirst  experiments  were 
performed  in  1800-1802  by  Voltu  and  Ritter;  afterwards  by 
()rupi'Hgic8ser,  who  apparently  was  the  first  to  produce  sensation 
uf  sound  by  moans  of  a  simple  current.  From  this  time  the 
entire  subject  remained  untouched  until  Erman,  in  1812,  revived 
It.  A  long  pause  in  this  kind  of  work  then  ensued,  until  once 
more  the  subject  was  resumed  by  R.  Wagner,  in  1843,  who 
iilaled  that  it  wa^s  e.xtremely  dithcult  to  produce  sound-sensations 
In  the  ear  by  means  of  galvanism.  Then  followed  the  testi- 
monies of  K.  II.  Weber,  184H,  E.  Harless,  1853,  and  Longet, 
isr»0,  that  souiul-sensations  could  be  produced  in  the  ear  by 
means  of  the  electric  current. 

Schiff,  ISftS.  Ludwig,  1858,  and  Fick,  1860,  appear  to  be  in 
♦loiilil  whether  the  nerve  is  really  electrically  excited  in  those 
«u*t'H  in  which  souml-aensjttion  appears  to  be  produced;  they  in- 
ollno  to  the  view  that  it  is  due  to  purely  mechanical  excitatiou 
of  the  ttound-conducting  parts,  as  did  E.  H.  Weber. 

Ur.  Hrennor  I»«j»  usually  employed  in  his  experiments  a  zinc- 
eup|(iir  bttltery.  but  ho  has  also  used  zinc-carbon  batteries.  The 
lli'"t,  •<«iu<eially  the  Sienien"s  m<xiification  of  Daniel's  battery,  is 
pi'i'lKralilo  on  aooount  of  its  more  constant  stream  and  slow 
iiKliiumtion.  Twonty  of  the  alnive-nameil  cells  will  be  sufficient 
liii'  lUl  pitrpoooA  oonnectOii  with  the  application  of  electricity  to 
lh«'  oar. 
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Mode  of  Applicafiov  of  Elei'tricity  io  the  Organ  if  Htariiig ;  In- 
s(rume»ls  employed. — The  electrodes  are  eotmeeted  to  the  ear  by 
means  of  wires  incloseil  in  rubber  tul)inoj.  They  shnuld  be  from 
six  to  ten  feet  long,  in  order  to  allow  of  jierftMrt  freedom  in 
movement,  change  of  position,  and  varying  distances  l>et\veen 
battery  and  patient.  The  electrodes  tiniy  vary  in  pattern  :  small 
ball-shajied  ones,  covered  with  thick  muslin,  which  can  be  wet 
with  salt  and  water,  are  preferable  when  the  electrode  is  to  be 
Bimply  placed  in  the  meatus,  utifilled  with  water.  The  form  of 
electrode  for  the  ear,  used  chiefly  by  Brenner,  consists  of  an 
ordinary  hard-rubber  ear-funnel,  to  which  iw  fastened  copper 
wire  cxten(Hng  down  the  long  axis  of  the  funnel.  This  form  ia 
to  be  u.-iod  in  the  auditory  canal  filled  witli  tc]iid  water. 

The  number  of  elements  to  be  inserted  into  the  curreiit  is 
decided  by  means  of  what  is  called  a  polarity  chooser  (Strom- 
wiihler),  the  curretit  is  turned  by  a  polarity  changer  (Strom- 
wcnder),  and  its  rapidity,  /.  t'.,  intensity,  is  lessened  by  a  rheostat 
or  resister.  In.serted  into  the  current  may  be  a  magnetic  needle, 
which  will  always  give  information  to  the  surgeon,  respectinff 
the  activity  of  the  current.  After  ten  years  of  most  careful 
observation,  Dr.  Brenner  has  become  convinced  that  the  audi- 
tory nerve  can  be  excited  by  the  electric  fluid,  and  he  has  an- 
nounced the  following  formula  for  describing  the  phenomena 
which  occur  during  such  galvanic  excitation. 

BrevDer's  Norimd  Formula  of  tlw  Reaclion  of  (he  Aiidi>ori/  Nerve. 
— The  signs  used  in  this  formula  are :  G  (Geriiusch,  noise),  to 
designate  the  acoustic  sensation  excited  by  the  galvanic  current; 
the  degrees  of  intensity,  by  G'  and  g;  closing  the  current  by 
S  (Schliessung) ;  duration  of  the  current,  1)  (Dauer);  and  the 
opening  of  the  same  by  C)  (Oeffnung).  The  direction  is  indi- 
cated by  the  name  of  the  electrode  in  the  car  at  each  moment 
of  separate  excitation,  ;'.  e.,  the  kathode  by  Ka,  and  anode  by  A. 
Then  the  phenomena  occurring  by  galvanic  excitation  of  the 
auditory  nerve  may  be  expressed  thus : 

Ka  S  G' :  means  that  a  marked  sensation  of  sound  occurs  at 
each  closure  of  the  current,  while  the  organ  of  liearing  is  under 
the  influence  of  the  kathode  and  the  anocle  is  placed  upon  a  spot 
of  the  body  at  a  distance  from  the  ear. 

Ka  D  G  »  :  means  that  a  sound  is  heard,  which  rapidly 
diminishes  and  finally  ceases,  while  the  current  runs  iti  the 
same  direction. 

Ka  0 — :  When  the  current  is  opened  no  sound  sensation  is 
perceived. 

A  S — :  If,  now,  the  current  be  turned,  so  tiiat  the  organ  of 
hearing  come  under  the  influence  of  the  anode,  there  occurs  no 
sensation  of  sound  by  closing  the  current. 
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A  1> — :  Nor  do««  such  occnr  during  the  contioaance  of  the 
current. 

A  O  G :  But  bv  opening  the  eorrent,  sound  sensation  oocars, 
which  corre«pon<£s  qualitatively  with  that  which  was  perceived 
when  the  current  was  closed  while  ruuuiiig  iu  the  op{K>5ite 
direction.  Bat  this  sensation  is  much  slitter  and  onlj  of 
momentarr  duration.' 

There  may  be  several  deviations  from  this  normal  formula 
in  certain  pathological  conditions  of  the  auditory  nerve.  Dr. 
Brenner  gives  the  following: 

1.  Simple  h^-persesthesia :  An  auditorj-  nerve  thus  affected, 
reacts  under  electric  currents  very  much  weaker  than  those 
required  to  produce  a  corresponding  excitation  in  the  normal 
auditor)'  nerve.  Thus  the  duration  (Di  of  the  reaction  during 
the  moments  Ka  D  and  A  O  is  much  longer,  and  during  a 
moderate  current  the  Ka  D-sensation  does  not  terminate  betbre 
the  opening  of  the  current,'' 

2.  Uyperffisthesia  with  qualitative  alteration  of  the  formula : 
In  this  Slate  the  reaction  of  the  auditory  nerve  under  the 
electric  excitation  manifests  not  only  an  easy  excitability,  but 
also  a  change  in  its  mode  of  occurrence.  Thus,  with  Ka  S,  Ka  D, 
and  A  O  there  is  a  subjective  ringing,  and  with  A  S,  A  D,  and 
Ka  O  there  is  hissing.* 

3.  Inversion  of  tbe  formula  for  simple  hypenethesia :  In 
some  cases  the  disappearance  of  the  normal  formula  in  presence 
of  the  pathological,  can  be  very  striking.  The  former  may  be 
characterized  by  the  lower  notes  of  the  scale,  and  distinguijihed 
from  the  putholo^cal  reactions  by  shortness  of  duration.  With 
weak  currents  this  condition  does  not  manifest  itself. 

4.  Hypertesthesia  of  the  auditory  nerve  with  the  parodoxical 
formula  in  the  unarmed  ear. 

This  form  of  hyperaesthesia  is  very  curious  and  ver}'  frequent, 
and  has  been  observed  by  Brenner  only  in  old  and  deep  disease 
of  the  ear. 

This  form  is  characterized  by  the  circumstance  that  during  the 
application  of  electricity  to  otie  ear,  not  only  the  auditory  nerve 
of  that  side  but  also  that  of  the  other  ear  responds,  but  in  an 
inverted  manner,  so  that  in  the  ear  not  under  treatment  the 
perceptions  of  sound  occur  at  those  moments  of  excitation, 
during  which  the  nerve  of  the  ear  immediately  under  treatment 
is  silent :  the  ear  not  treated  reacts  exactly  as  if  it  were  under 
the  influence  of  the  other  electrode.* 

The  observations  and  formula  of  Brenner  have  been  fully 


'  Brenner,  Electro-OtiBtrik,  p.  91. 

«  Op.  cit ,  p.  183. 

'  Brenner,  op.  ciu,  p.  201. 


«  Op.  cit,  p.  196. 
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verified  by  Erb,'  Moos,'  and  Hageti,'  in  Germany,  and  by  Blake 
and  others  in  tlii.s  countrv. 

Scliwartze,^  Shuiz,'  and  Benedikt,"  have  been  the  principal 
opponents  of  the  views  of  Brenner.  The  present  status  of  the 
question  may  be  said  to  be  as  follows:  Brenner  and  his  co- 
laborers  believe  that  they  have  demonstrated  that  the  subjective 
sound-sensations  occurrinij  during  a  galvanic  examination  of 
the  ear,  are  produced  by  direct  stimulation  of  the  auditory  nerve. 
The  opponents  above  named  admit  the  sensations,  but  believe 
that  these  sensations  depend  upon  reflex  irritation  of  the  trige- 
minus and  the  sympathetic  nerve. 

A  somewhat  new  field  of  therapeutic  application  of  the  con- 
stant electric  current  has  been  opened  by  Dr.  Weber-Liel,  of 
Berlin.  This  observer  introduces  the  curretit  through  the 
Eustachian  tube  by  means  of  a  silver  wire  conveyed  through  a 
catheter.^  By  this  method  he  claims  to  bring  the  muscular 
structures  of  the  tube  and  perhajis  those  of  the  middle  ear 
(tensor  tympani  and  stapedius)  under  the  direct  influence  of  the 
galvanic  current.  It  will  lie  seen  that  in  such  an  ajipltcation  of 
electricity,  the  direct  irritation  of  the  auditory  nerve  is  left  out 
of  consideration.  The  treatment  is  really  applied  to  the  middle 
ear,  and  probably  marks  a  new  era  in  the  use  of  electricity  in 
some  forms  of  aural  disease,  as,  for  example,  in  cases  of  atrophy, 
flaccidity,  or  degeneration  of  the  muscles.  In  such  cases  per- 
haps the  muscular  structures  of  the  Tniddle  ear  derive  a  benefit 
from  the  gymnastic,  as  well  as  from  the  dynamic  eflect  of  the 
electric  current. 

It  is  claimed  by  Wcber-Licl  that  this  kind  of  iutra-tubal 
electrization  will  relieve  the  symptoms  of  paralysis  in  the  tubal 
muscles,  cause  the  subjective  noises  to  cease,  and  bring  the  hear- 
ing almost  to  the  normal  standard,  if  the  treatment  is  begun 
before  secondary  changes  have  occurred  in  the  tympanum,  and 
if  no  other  complication  exists.  He  also  states  that  atler  the 
tubal  muscles  have  been  ihus  galvanized,  the  air  from  the  cathe- 
ter can  be  forced  into  the  tympanum  more  readily,  without  the 
aid  of  swallowing,  the  latter  is  more  easily  performed  and  in- 
flation by  Valsalva's  method  succeeds  where  before  it  failed,  all 
of  which  he  adduces  as  proof  that  the  paralysis  of  the  muscles 

'  W.  Erb,  Die  Kiilvnnische  Reaction  des  nerviisen  Gelinrapparatcs,  etc.    Aiobiv 
f.  Aug.  uiid  Oiir«'nlicill<,,  Bund  i.  8.  157,  iind  Riind  ii.  S.  1-61. 
'  Kliiiik  der  Ohrcnkrunlchciten,  18<16,  p.  HS'Z,  and  olsewhere. 

•  Elcclro-otintrisclio  Studien.     Wiener  Med.  Wochenschrift,  1869. 

•  Arrhiv  f.  Ohronli.,  Band  1. 

'  Silxung  der  k.   k.  Gcscllsdiaft  d.  Acrtze,  2  Jiilv,  1865 ;  also  Wiener  Med. 
Z«flunj?,  1866.  No.  23. 

•  Wiener  Med.  Prewe.  1870.  No«.  87,  89,  42,  48,  47,  48,  60,  61,  and  52. 
'  Progressive  Schwcrborigkeit,  p.  80. 
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in  these  acts  has  disappeared,  and  that  the  disappear- 
m  due  trt  the  use  of  electricity.' 

t  the  latter  part  of  the   proposition  cannot  be  so  easily 

since  exactly  the  same  improvement  in  these  parts 

I  «cmr  after  a  careful  catheterization,  and  the  use  of  a  bougie, 

iMMr  being  passed  up  into  and  even  past  the  isthmus  tubse. 

•tooljrin  recent  but  in  chronic  cases  of  catarrhal  disease, 

«la6lire  of  the  tube,  in  which  neither  by  the  catheter,  Val- 

r*  Biethod,  nor  by  the  act  of  swallowing,  the  tube  could  be 

m  boagie  passed  into  the  tube  on  two  or  three  successive 

18  appeared  to  stimulate  the  tubal  muscles  to  proper 

Titbout  the  aid  of  electricity. 

1\»  fllostrate  this,  let  me  bring  forward  the  following  case: 

1^.  T-.  ^  veare  old,  of  Maine,  consulted  me  with  his  physician, 

in  the  right  ear,  following  a  copious  and  chronic 

igeal  catarrh.      The  active  catarrhal  symptoms  had 

checked,  and  the  mucous  membrane  of  the  nares  and 
X  was  abnormally  dry.  The  right  membrane  was  thin; 
tory  and  incudo-stapedial  joint  visible  through  the  mem- 
:  lustre  good.  Great  tinnitus  ;  hearing  for  watch  j^j  in.  At 
j|l»  ttrst  \'isit.  air  could  not  be  forced  into  the  tympanum  by  the 
(lilli^l«r  nor  by  the  Politzer  bag.  A  silver  catheter  was'then 
imrrilii — '  and  through  it  one  of  Webcr-Liel's  admirable  tym- 
^  f  catheters  (delicate  flexible  bougie-catheters  of  gummed 
i>  was  pushed  through  the  silver  instrument  and  into  the 
lBlltt|«uum.  This  produced  an  immediate  though  slight  im- 
M^wment  in  hearing;  the  operation  was  repeated  on  three 
i)i)MM,*cutive  days,  and  by  the  tifth  day  after  the  first  operation 
ll^  |kationt  volunteered  the  statement  that  "  his  ear  opened 
^i^never  he  swallowed,  a  sensation  he  had  not  noticed  for 
H^rlv  a  vear."  Air  could  now  be  forced  into  the  tympanum 
^h  by  t'he  catheter  and  Politzer's  method.  Tlie  hearing  rose  to 

,^  .  ■  for  the  watch,  but  the  tinnitus  was  not  materially  altered. 
^^  tn.  ■' 

"t'ho  patient,  being  obliged  to  leave  the  city,  passed  from  under 
liny  tivatment. 

^I'ho  case  is  quoted  chiefly  to  prove  that  the  signs  of  muscular 
jmralysis  maj-  be  made  to  disappear  without  the  aid  of  elec- 
tricity. 

Since  in  this  case,  and  in  many  similar  ones,  the  physical 
mauiimliition  of  tbe  diseased  parts  is  almost  identical  with  that 
ikUopUMl  by  "Weber-Liel  in  his  intra-tubal  electrization,  e.xcepting 
IJIutI  tho  liitter  factor,  the  passage  of  the  electric  current,  is  left 
\Mit,  and  since  tlie  result  is  about  the  same  in  both  instances,  it 
Wciilii  roallv  seem  that  the  benefit  in  such  cases  depends  upon  a 


Op.  cit,  p.  166. 
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thorough  opening  of  an  oocludod  EuBtuchian  tubo,and  the  con- 
sequent restoration  of  the  tynipununi  to  a  proper  degree  of 
ventihition,  and  not  upon  elertrlcUy. 

Dr.  Uitzig'  prefers  the  so-called  external  application  of  elec- 
tricity for  therapeutical  purposes.  But  he  thiiikf*  that  the 
electrization  of  the  muscles  in  the  tympanum,  by  means  of  the 
electrode  (wire)  introduced  into  the  Eu><tachian  tuhe,  may  in  the 
future  be  shown  to  be  of  value,  but  tor  the  direct  excitation  of 
the  acoustic  nerve  thia  metliod  hae  but  a  limited  euppiemental 
worth. 


CHAPTER  IV 


I>18EASKS  OF  THE  MIDDLE  EAR  f^CoHtinned). 

It  is  proposed  to  devote  this  chapter  to  the  consideration  of 
several  rare  and  interesting  pathological  processes,  in  the  middle 
ear.  Some  of  these  about  to  be  described  have  been  observed 
in  close  connection  with  catai-rhal  processes  in  the  tympanum, 
and  some  of  them  may  have  had  their  origin  in  such  a  process 
in  the  tympanic  cavity.  They  are  certainly  full  of  interest  to 
the  aurist,  and  not  without  interest  to  the  general  practitioner. 
As  these  diseases  are  rare,  ami  some  of  them  nuilignant,  it  must 
be  accepted  beforehand  that  tiie  treatment  is  an  open  question 
in  some,  and  unsatisfactory  in  others.  One  of  the  rarest  and 
most  interestina:  is  that  first  described. 


Objective  Snapping  Noises  in  the  Ear. — Sometimes  there  occurs 
a  siiiijpping  or  cracking  noise  in  the  enr,  which  is  aniliblo  not 
only  tu  the  sufferer  but  to  others.  This  noise  has  l>een  likened 
to  the  siuijpping  of  the  tinger-nails,  or  to  the  sudden  drawing 
apart  of  the  finger-ends  when  slightly  moistened  with  saliva  or 
a  tenacious  fluin.  The  first  simile  is  the  more  striking.  Some 
persons  possess  the  jiower  of  voluntarily  producing  such  a  soiind 
in  the  ear.  It  is  known  that  Fabricius  ah  A()uapeiuiente  and 
Johannes  Muller/  were  able  to  produce  such  a  sound;  the 
former  only  on  both  sides  at  the  same  time,  but  the  latter  in 
either  ear  acconling  to  his  desire.     It  was  ascribed  by  him  to  a 

'  Bcmerkungen  ubcr  die  Aufi^nbeti  dcr  "  EWtro-otiatrik  "  iind  don  Weg  zu 
deren  Lnsiing.     K.  Hitr.is.     A.  f.  O.,  N.  F.,  Bd.  2,  S.  70. 

»  MniniRl  of  riivsiologv,  London,  I(i8»-1842.  Translntcd  by  Wm.  Baly,  M.D., 
p.  1262.  vol.  ii,      ■  ■ 
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voluiiturv  oontitK'lioii  nf  the  tensor  tympani  muscle.  MuUer* 
WM*  iliii|i(M(<ii  to  i-(^^iir<l  tliis  voluutnry  puwer  as  not  ancommuu, 
rikI  iiioiitioiiM  tlic  tact  that  Mejer  had  known  a  gentleman  who 

|HIMliillii<ll  it. 

liUi'w'  \\M  observed  this  power  to  voluntarily  prodace  a  snap- 
tln^  Holm'  ill  tlie  ear,  or  to  contract  the  tensor  tympani,  as  he 
u'l(t>\«>M,  ill  tliree  friends,  all  of  them  scientific  men.  Politzer' 
»ilui»<rv«'(l  Imlli  the  voluntary  and  involuntary  production  of  this 
■UHpltlii^  iioine,  in  the  ear  of  a  young  physician,  and  Schwartze* 
ttllutlcM  to  the  voluntary  ability  to  make  thia  peculiar  noise,  aa 
do  Hell I'lipiDjftT,' Delstanehe,  tils,'  S.  M.  Burnett,'  and  Brenner.' 

I  liHVc  ol>H<.'rviMl  on  several  occasions  this  power  in  certain  indi- 
vldnulw,  nil  (if  them  nffected  with  an  aural  disease.  Two  of  them 
wi'iT  pliyKiciims,  and  with  the  noise,  which  was  rather  a  creak- 
ing or  a  v\  hizzing  than  a  snapping,  visible  motion  occurred  in 
iUv  iiicniliriiiiu  tympani.  In  one  it  was  heard  on  both  sides,  and 
l^l^"^ltri(!eK  in  the  mendjranes  were  seen  to  move  most  distinctly, 
and  iiIho  nccnKMl  to  contribute  to  the  noise  by  a  kind  of  crack- 
ling Niiiiinl.  In  tliLi  Hef'und  case  the  noise  was  not  very  loud,  but 
tlio  nit'inbriinn  tyni|i(ini  moved  visibly.  The  third  instance  was 
ill  H  piilii'iit,  a  young  niiiii,  twenty-three  years  old.  The  hearing 
wu«  iionnnl  in  tlie  ear  iti  which  the  noise  was  made.  Instances 
of  llie  inrohinfm'i/  occurrence  of  a  snapping  sound  in  and  from 
tlio  car  have  been  observed  by  Schwartze,*  Boeck,'"  Politzer," 
laiiiili't,'"  Kiip|)i>r,"  and  mysoU'.'* 

Since  llif  ptibtii'ultiin  of  the  first  edition  of  this  treatise, 
I  lolnu's,'"  of  ( 'liicBgo,  has  reported  the  occurrence  of  involuntary, 
tdijeclive  simpi)ing  sounds  in  both  ears  of  a  young  woman, 
idghlecn  years  old,  accompanied  by  involuntary  spasms  of  the 
pharyngeal  muscles,  forty  times  a  minute.  Biirkner'*  reports 
the  occurrence  of  this  phenomenon  in  the  ear  of  a  man,  twenty- 
Boven  years  old,  induced  by  a  blow.    Chas.  A.  Ttnld'^  reports  its 

<  MHiitiitl  «r  l>hv«tolo)cy,  LKindon,  lgS8-lS43.    Translated  by  Wm.  Bnlv,  U.D., 
u.  XWi,  vol   il,      ■ 

•  Aivhlv  r  Dliivniicilk..  IW.  iii.  8.  801. 1867. 

•  ll'Id.,  IW.  Iv   S   lO-LX.i,  IWiS.  •  Ibid.,  Bd.  vi.  8.  228,  1B70. 

•  TmiiMotioiK  i>f  tlio  .Vunlri«ii  A'    '         "    hofsi,  vol.  62,  sec.  2,  1870. 

I  Kluilo  •III'  l«  lloiinloiiiiriiirnt  ilr  l'iiri»  et  Bruxelles,  1872,  p.  47. 

•  M  ti  .  N«v  10.  187H. 

»  A,, •!<•    »M   "  s   5.  18«7;  abo  Ihid  .  Bd.  vi.  8.  228,  1870. 

••  IW.l  ,  lUI 

«  tWil,  lUI   "  .  V        ,     : 

»•  <U»<<tli<  Mistny<l<'»lv-  r  "- 

VI*  Uoli'lli-r  ill'  ISiil.     V«\    ■ 
\*    \ 

l<  I  '  \ 

»•  I 

II  > 
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occurrence  in  the  ear  of  a  man,  the  noises  being  accompanied 
by  simultaneous  spasm  in  the  vehim  and  sterno-cleido-nuistoid 
muscle;  and  ii.  C.  Brandeis"  gives  an  account  of  observing  this 
peculiar  noise  in  both  ears  of  a  girl,  twelve  j-ears  old.  In  tliis 
case  there  were  synchronous  spasms  in  the  soft  palate,  uvula, 
accompanied  by  simultaneous  niovtments  in  the  membraiia  tym- 
pani.  The  muscular  contractions  also  e.xtended  to  the  digastric 
muscles  on  both  sides,  as  well  as  to  the  mylo-hyoid  and  thyro- 
hyoid niuscles,  but  no  movements  in  the  larynx,  either  as  a 
whole  or  a  part 

II.  N.  Spencer*  and  Wagenhiiuser'  have  reported  the  occur- 
ence of  an  objective  aneurismal-like  bruit,  emanating  from  the 
ear,  the  first  in  a  man,  the  second  in  a  woman.  It  was  un- 
doubtedly vascular  in  its  origin  in  both  instances. 

Murmurs  of  systolic  origin  are  occasionally  heard,  both 
objectively  and  subjectively.  These  have  been  described*  as 
objective  and  subjective  murmurs,  and  are  classed  under  brain- 
murmurs.  They  may  be  independent  of  aural  disease,  and 
usually  occur  in  the  young.  They^  are  probably  due  to  the  fact 
that  the  internal  carotid  artery  develops  more  rapidly  than  the 
OBseous  canal  in  the  petrous  bone,  through  which  it  passes  in  its 
way  to  tlie  brain.  The  stenosis  thus  brought  about  in  the  blood- 
vessel, induces,  by  the  pressure  of  the  blood  from  behind,  a 
gradual  and  sufficient  enlargement  in  the  canal.  The  systolic 
murmur  heard  in  such  cases  is  purely  physiological. 

An  objective  whizzing  sound  may  come  from  the  ear  during 
mastication,  as  observed  by  Moos,  but  this  is  not  to  he  classed 
with  the  distinct,  involuntary,  spasmodic,  snapping  sounds  in  the 
ear,  which  may  be  lieard  objectively  in  some  rare  instances. 

Tliere  are,  however,  several  cases  on  record  in  which  a 
peculiar  objective  noise  in  the  ear  has  occurred  without  any  act 
of  volition  (in  the  part  of  the  patients.  The  noise  is  often  very 
frequent,  loud,  and  distressing  in  its  occurrence,  and  presents 
interesting  and  varied  features  enough  to  warrant  it  a  separate 
mention  here. 

Since  the  time  of  Miilier's  observations  on  himself,  this 
peculiar  snapping  noise  in  the  ear  lias  been  variously  ascribed  to 
either  voluntary  or  involuntary  contraction  of  the  tensor  tym- 
pani,  to  clonic  spasm  in  the  stapedius  muscle,  in  a  singJe  case, 
by  Wreden.  or  to  spanm  in  the  palatal  muscles  whereby  the 
anterior  wall  of  the  mouth  of  the  Eustachian  tube  is  suddenly 
drawn  away  from  the  posterior  wall  and  the  noise  is  thus  pro- 
duced.    The  latter  view  is  that  of  Politzer  and  Lushka  and  is 


»  Archives  of  Otol.,  vol.  xii.,  1883,  p.  14. 

*  Amcr.  Jmirnnl  Otol  ,  vol.  Hi.,  1881. 

»  Archiv  r.  Ohrenh..  Bd.  xix.  S.  62,  1882. 

*  J.  O.  Green,  Anicricttn  Otologicaj  Society,  187S. 
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now  received  as  suffieieutly  explanatory  of  tlie  majority  of  tbe 
cases  which  have  been  observed.  According  to  this  theory  the 
noise  is  resilly  prodiued  in  tlie  nasopharynx,  but  is  conveyed  to 
the  ear  of  the  subject  through  the  Eustachian  tube.  The  ear  of 
an  observer  also  perceives  the  noise  as  coming  from  the  ear  of 
the  person  in  whom  the  peculiar  sound  originates.  The  noise 
is  also  heard  equally  well  at  tbe  nostril  of  the  patient  in  many 
cases.  The  case  of  spasm  of  the  stapedius  muscle  described  by 
Wreden  is,  so  far  as  I  know,  unique,  unless  a  ver^*  low  and 
gentle  tapping  sound  which  I  once  heard  in  the  ear  of  a  patient, 
by  placing  my  ear  close  to  his,  was  to  be  explained  by  an  in- 
voluntary twitching  of  the  stapedius.  There  was  nothing  but 
its  faintness  that  led  me  to  this  conclusion.  There  was  no  dizzi- 
ness nor  deafness.  The  cases  of  Leudet  and  Delstanohe  are 
considered  by  them  as  examples  of  an  objective  snapping  noise 
in  the  ear,  due  to  spasm  of  the  tensor  tympani  muscle.  That  of 
the  former  was  involuntary,  while  that  of  the  latter  was  volun- 
tary. Hut  the  account  of  Leudet  is  evidently  one  of  this  pecu- 
liar noise  produced  by  the  spasmodic  opening  of  the  mouth  of 
the  Eustachian  tube;  as  indeed  was  that  of  I>elstanche,  for  in 
both  there  is  history  of  simultiineous  movement  in  the  palate. 

The  following  is  a  short  account  of  tbe  above-namea  curious 
affection,  occurring  in  a  .Japanese  lad  eighteen  years  old.  The 
patient  came  under  tuy  care  for  treatmtut  of  a  chronic  suppura- 
tive inflammation  of  the  left  middle  ear,  with  perforation  of  the 
membrana  tympiini,the  result  of  acute  inflammation  incurred  in 
July,  1874,  by  diving  in  cold  salt  water.  The  nasopharynx  and 
the  phuryn.x  were  catarriial,  for  which  he  was  treated  by  applica- 
tions to  the  pharynx  and  nares.  The  patient  complained  only 
of  the  left  ear.  He  <lid  not  draw  my  attention  to  the  right  ear, 
affected  by  the  spasm  about  to  be  described,  but  while  inspecting 
the  right  ear  for  purposes  of  comparison,  I  heard  distinctly  a 
noise  resembling  tlie  sna|iping  of  the  finger-nails,  emanating 
from  it.  The  snapping  was  most  audible  when  the  ear  of  the 
listener  was  jihiced  close  to  the  right  ear  of  the  patient,  but  it 
could  be  distinctly  heard  ten  feet  from  the  ear  from  which  it 
came.  It  was  also  heard  very  distinctly  when  the  ear  was 
placed  near  the  right  nostril  of  the  patient.  It  was  not,  how- 
ever, audible  in  the  left  ear  of  the  patient,  neither  by  placing 
my  ear  on  his  ear,  nor  by  the  use  of  the  auscultation-tube.  In- 
spection revealed  a  thickened  and  reddened  condition  of  the 
right  membrana  tympani;  and  the  patient  stated  that  he  had 
had,  some  years  previous,  discharges  from  the  right  ear,  and  it 
was  found  that  the  hearing  was  defective  in  it. 

The  snapping  sounds  licgan  in  it  in  the  previous  summer,  one 
week  after  the  acute  inflammation  in  the  left  ear.  At  the  first 
examination,  by  simple  inspection,  no  motion  was  detected  iu 
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Poi.iT/Kn's  MANOMRTrn. 


the  membrana  tymjiani  at  each  snapping,  but  in  tho  course  of  a 
month,  the  tliiukening  of  the  drum-head  becoming  le.'is,  a  very 
sligljt  retractiiin  of  the  druni-heail  at  it.s  aiitero-sujierior  quadrant 
was  seen.  Before  any  motion  in  the  di'um-head  was  observed  by 
simple  inspection,  to  occur  with  each  of  these  peculiar  objective 
noises,  I  placed  a  small  glass  mano- 
meter devised  by  Polit?,er,  with  its 
capillary  calibj'e,  one  millimetre  in 
diameter,  tilled  with  colored  water, 
into  the  meatu.s  of  tlie  right  ear,  also 
tilled  with  water,  the  two  cohinms  of 
fluid  being  hermetically  Joined  by  an 
India-rubber  stopper  on  the  manometer. 
The  column  of  water  thus  brought 
into  contact  with  the  membrana  tym- 
pani,  showed  a  negative  tluctnadun  of 
one-half  millimetre  at  each  snapping 
sound,  thus  demonstrating  a  retraetioii  of  the  meml)rana  tym- 
pani  too  snuill  to  be  seen  at  that  time  by  inspection,  but  later, 
ai)parent  upon  chise  and  attentive  inspection.  The  drum-head 
moved  readilv  under  the  Siegle  pneumatic  si»eculum. 

The  examniiitioii  of  tlie  fauces  revealed  an  elevation  and 
retraction  of  the  velum  palati,  chiefly  on  the  right  .side,  witli 
each  snapping  sound  in  the  ear  and  each  manonietric  depression. 
Tho  negative  fluctuation — /.  f.,  depression  ui  the  nianometric 
column — amounting  to  one-half  millimetre,  occurring  at  each 
objective  sound  in  the  ear,  was  entirely  distinct  from  a  very 
slight  positive  oscillation  in  the  same  coliiiiin  at  each  cardiac 
impulse.     Tlie  latter  could  not  always  l)e  discerned. 

Deglutition,  respiration,  and  speech  exercised  a  marked  influ- 
ence over  the  spasmodic  condition  already  described.  The 
patient  stated  that  deglutition  and  rapid  respiration  increased 
the  frequency  of  the  sna(iping  noise  in  the  ear,  but  tliat  when 
he  held  his  breath,  the  spasms  in  the  velum  palati  and  the 
emipping  noisi.*  in  the  ear,  ceased  entirely,  to  begin  again  with 
renewed  respiratory  acts.  I  found,  indeed,  that  so  long  as  tlie 
patient  held  his  breath  neither  he  nor  I  coulil  hear  any  snajiping, 
nor  could  I  detect  any  spasmodic  movement  of  the  velum;  but 
they  al!  recurred  as  soon  as  the  patient  resumed  his  l<reatliing. 
During  ordinary  resfiiration  I  counted  twenty  spasms  in  a 
minute,  which  appeared  to  be  the  average  number;  but  with  a 
voluntarily  increased  number  of  respirations,  the  number  of 
snappings  and  spasms  of  the  velum  rose  to  thirty  in  a  minute. 
During  (continued  speech  no  snappings  occurred. 

These  peculiar  snaiqiings  were  not  in  regular  succession,  nor 
synchronous  with  the  respirations.  Two  or  three  snappings 
usually  occurred  in  ipiick  succession,  were  followed  by  a  pause, 
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then  there  were  several  more,  thus  completing  twenty  in  a 
minute.  Tliese  noises  interfered  so  niucli  with  the  hearing  in 
the  ear  in  whic-h  they  occurred,  that  the  patient,  when  s])ecially 
desirous  to  increase  his  hearing,  held  his  breatli,  which,  as 
already  stated,  would  control  the  spasms.  It  was  found  by 
testing  witli  a  watch,  audible  normally  sixty  inches,  that  the 
hearing  was  indeed  influenced  by  the  spasms  and  their  tempo- 
rary cessation  as  the  patient  had  stated  ;  for  the  watch,  audible 
to  him  only  on  contact  durin^-  the  spasms,  was  heard  two  inches 
when  the  noises  were  arrested  by  holding  his  breath. 

Tuning-forks  held  before  the  ear,  appeared  to  the  patient  to 
rise  in  pitch  at  each  spasm.  The  rise  in  the  note  was  well 
imitated  by  the  patient.  This  altered  pitch  was  to  be  expected, 
because  at  each  spasm  the  drum-head  was  retracted,  and  ren- 
dered, by  this  increased  tension,  more  sensitive  to  high  than  to 
low  notes,  and  hence  the  ear  perceived  the  higher,  to  the  exclu- 
sion of  the  lower  partial  tones  of  the  tuning-forks. 

The  snapping  sounds,  but  not  the  spasmodic  elevations  in  the 
velum,  could  he  arrested  in  two  other  ways.  By  throwing  the 
patient's  head  back  as  far  as  he  could  get  it,  although  the  spasms 
in  the  velum  puiati  went  on  with  the  usual  intervals,  the  objec- 
tive noises  in  the  ear  were  arrested.  I  could  also  stop  the  noise 
by  pressing  my  finger  firmly  against  the  velum,  and  pushing  it 
upward  towards  the  ])liarvngeal  opening  of  the  right  Eustachian 
tube.  Although  a  powerful  twitching,  with  the  usual  intervals  of 
repose  of  the  muscular  structures  thus  pressed  upon,  could  be 
felt,  all  snapping  noises  ceased.  Pressure  upon  the  left  half  of 
the  velum  palati  and  mediately  upon  the  pharyngeal  opening  of 
the  left  Eustachian  tube  revealed  no  twitdiing  in  that  region, 
nor  did  it  influence  in  any  way  tlie  sjiasms  and  noises  on  the 
opposite  side  of  the  pharynx  and  in  the  right  ear. 

As  the  patient  expressed  no  desire  for  relief  from  this  objec- 
tive noise  in  the  ear,  seventy-two  days  went  by,  with  a  number 
of  opportunities  of  observing  all  the  phenomena  just  detailed. 
On  the  seventy-second  day  after  I  had  first  heard  the  snajipings 
from  the  ear,  the  patient  informed  me  that,  within  a  few  days, 
a  perforation  had  occurred  in  the  drum-head  of  the  ear  from 
which  the  noises  emanated,  and  that  the  tatter  had  greatly  de- 
creased in  loudness  and  frequency.  Inspection  then  revealed, 
indeed,  a  perfectly  well-defined  dry  perforation  in  the  antero- 
superior  quadrant  of  the  nienibrana  tympani,  where  previously 
the  slight  but  spasmodic  indrawing  of  the  raembraue  had  been 
observed ;  but  there  was  no  explanation  of  the  perforation  so 
far  as  could  then  be  discerned,  nor  could  the  patient  give  any 
solution  of  its  occurrence.  In  a  few  days,  the  snappiugs,  which 
had  become  very  infrequent  and  nearly  inaudible,  ceased  enlirdi/. 
Although  a  little  mucous  discharge  ensued  in  about  a  week  after 
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the  perforation,  probably  from  exposure  of  the  Trmeoiis  lining 
of  the  tynipiiiiic  cavity  to  the  winter  atmosphere,  it  was  easily 
cheekt'd,  and  the  nienibrana  tytvipani  elosecl.  Since  then  there 
has  been  7io  return  of  (lie  siMppinq  noises,  nor  any  spasmodic  motion 
in  the  velum  palati,  ^ustacidan  lube,  tniddle  ear,  nor  tnemtirana  tym- 
prnii.  The  young  gentleman  remained  under  observation  until 
his  return  to  Japan  in  the  autumn  of  1876. 

Kecently  I  have  observed  two  other  cases  of  objective  aural 
noises,  both  of  which  were  evidently  cotineeted  with  catarrhal 
disease  i^i  the  nares  and  nasopharynx. 

The  first  case  was  that  of  a  young  physician,  twenty-eight 
years  old,  who  consulted  me,  on  October  5,  1888.  He  stated 
that  for  twenty  montha  he  had  felt  a  "  clicking"  in  his  left  ear, 
produced  by  both  objective  and  subjective  sounds:  as,  for  ex- 
ample, the  clicking  of  a  card  in  the  fingers,  or  the  lilowing  of  a 
shrill  toy  whistle  near  his  ear,  or  IjyJiis  own  coughing,  speaking, 
or  singing.     It  was  found  that  when   he  said  m,  n,  or  o,  rather 

P  loudly  but  with  no  other  vowel  sound,  this  clicking  in  his  ear 
was  produced.  1  thought  1  could  detect  a  slight  change  in  the 
pyramid  of  light,!  f.,  a  slight  motion  of  the  mcmbruiia  tympani, 
when  he  producea  the  "  clicking''  in  his  ear  by  uttering  these 
consonant  and  the  vowel  .'^ounds.  I  also  faintly  heard,  hy  means 
of  the  auscultation-tube,  the  "clicking"  in  his  ear,  when  he  pro- 
duced it  as  described  above. 

There  was  no  dili'erence  in  the  sound,  when  induced  by  sub- 
jective or  objective  causes;  it  wa.i  more  likely  to  he  ju-oduced  at 
night  or  the  end  of  the  day  when  tatiguerl,  than  in  the  early 
part  of  the  day.  Up  to  this  time  it  bad  never  occurred  auto- 
matically,/.  6.,  without  an  objective  or  a  subjecto-ol)jcctive  ex- 
citant. Subsequently,  when  the  patient  was  run  down  by  the 
winter's  work,  this  "  clicking  sound  "'  did  occur  automatically 
when  he  was  entirely  quiet. 

The  rnembrana  tym[>ani  disphiyed  a  good  lustre  and  the 
pyramid  of  light  wa.s  fair:  the  memln-ana  was  retracted  and  the 
incus  was  visiljle.  The  menibrana  moved  fairly  under  the 
jineumatic  speculum.  The  right  membrana  manifested  an  iden- 
tical coiidition.  The  Eustachian  tubes  were  entirely  pervious 
to  inflations :  the  anterior  and  posterior  nares  were  hypertrophic, 
.  the  left  markedly  more  so  than  the  right;  the  pharynx  was  red, 
and  manifested  tobacco-sTuokers'  pharyngitis.  The  patient  had 
smoked  cigarettes  to  excess,  but  had  not  done  so  recently. 

There  wiis  at  no  time  any  discernible  muscular  spasm  in  auy 
part  of  the  pharynx  nor  velum  palati,  nor  was  the  patient  con- 
scious of  any  spasmodic  motion  or  twitching  in  any  part  of  the 
nasopharyngo-aural  tract. 

~ymlmeid. — The  anterior,  hypertrophied  jwrtions  of  both  in- 
srior  turbinated  bones  were  touched  several  times  with  Lugol's 
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solntion  of  iodine.  Upon  one  occasion  this  mixture  was  pushed 
along  tlio  left  inferior  turbinated  bone  to  the  posterior  pharvu- 
geal  wall.  This  caused  pain  and  brouglit  on  an  attack  of  "the 
''  clicking"  in  the  left  ear.  The  pain  and  the  "  clicking  "  were 
quickly  allayed,  however,  by  spraying  the  nostrils  witli  fluid 
cosmoiine  (f  etroleol).  In  a  short  time,  i.  <?.,  after  four  or  live 
applications  of  the  iodine  to  the  inferior  turbinated  bone,  and 
the  use  of  the  cosmoiine  spray,  the  hypertropliy  became  much 
less,  and  the  noise  in  the  ear  occurred  less  readily  and  not  so 
frequently.  The  patient  then  dropped  all  treatment  until  last 
spring,  when  the  "clicking"  became  very  annoying,  occurring 
easily  when  the  patient  was  exposed  to  noises,  or  when  he  sang, 
talked,  or  whistled.  Finally  the  noise  occurred  automatically, 
even  when  the  patient  and  his  surroundings  were  perfectly 
quiet.  The  patient  was  somewhat  debilitated,  and  about  this 
time,  after  running  up  stairs  one  evening  after  supper,  fainted 
upon  reaching  liis  room. 

The  nasal  hypertrophies,  both  anterior  and  posterior,  espe- 
cially on  the  left  side,  seemed  larger,  and  the  nasal  catarrh  gen- 
erally worse.  He  was  advised  to  undergo  musal  treatment  at 
the  hands  of  Dr.  Seiler.  The  latter  applied  iodine  and  glyc- 
erine, equal  parts,  to  the  hypertrophies,  sprayed  the  nares  with 
Dobell's  solution,  and  once  scaritied  the  hypertrophied  tissues 
at  the  back  of  the  septum  on  the  letl  side,  by  means  of  the  gal- 
vanic wire-cautery.  This  treatment  produced  very  good  results, 
the  "clicking"  practically  ceased  to  annoy,  as  it  occurred  very 
raiely,  and  only  very  faintly.  The  improvement  has  been 
maintained  to  the  pre.font  time. 

Etiology. — There  was  in  this  case  an  undoubted  spasmodic 
action  in  muscular  tissue  near  the  Eustachian  tube,  but  entirely 
invisible  to  the  examiner  and  not  felt  by  the  patient.  I  am  dis- 
posed to  locate  the  muscular  spasm,  in  this  case,  in  the  upper 
fibres  of  the  sui>erior  constrictor  of  tlie  pharynx.  This  muscle 
arises  from  tlie  lower  third  of  the  margin  of  the  internal  ptery- 
goid plate,  and  its  hamular  process,  from  the  contiguous  portion 
of  the  palate  bone  and  the  reflected  tendons  of  the  tensor  palati 
muscle,  from  the  pterygo-maxillary  ligament,  from  the  alveolar 
process  above  the  posterior  extremity  of  the  mylo-hyoid  ridge, 
and  by  a  few  tibres  from  the  side  of  the  tongue  in  connection 
with  the  genio-hyo-glossus.  Its  8U|ierior  fibres  of  insertion  arch 
beneath  the  levator  palati  and  the  Kustat'hian  tube. 

Tlie  mucous  membrane  of  this  muscular  tract  was,  as  has  beeu 
stated,  markedly  catarrhal,  the  inferior  turbinated  l)one8  and  the 
nares  were  hypcrtropliied,  and  the  fauces  were  affected  by 
smokers'  pharyngitis.  In  these  conditions  in  the  mucous  mem- 
brane, there  is  found  suificient  cause  of  irritation  of  the  sensitive 
nerves  in  these  jiarts,  this  irritation  is  reflected  to  the  under- 
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lying  muscular   structures    tlirongh    motor   nerves,   and    tlit-re 
ensue  spasTnodic  t\v  itcliings  near  the  J'^ustaehian  tube  wliieli  are 
bporceived  as  wuhjeetive  and  objeetivt;  noises. 

That  the  origin  of  these  "  cliokings "  lay  in  the  caturrliai 
conditiou  of  the  upper  pharynx  and  the  nares  is  fully  shown 
by  the  eesaation  of  the  noises  upon  the  aineliuration  of  the 
catiirrhal  syniptonis. 

The  easy  excitation  of  the  spiisins  by  talking,  is  ex]>liiinfd  by 
the  fiict  that  a  few  fibres  of  origin  of  the  superior  constrict<H'  of 
the  pharynx  arise  from  the  genio-hyo-gloasus,  and  hence  lingual 
motions  woulil  tend  to  excite  the  aforesaid  sounds  in  the  car. 
It  may  also  depend  upon  the  motions  of  the  jaw,  as  the  con- 
strictor has  a  ])artial  origin  from  the  posterior  part  of  the  alveo- 
lar process,  and  upon  the  movetneTits  of  the  buccinator,  which 
has  a  common  origin  with  the  su[icrior  constrictor  of  the  phar- 
ynx, in  the  pterygo-maxillary  ligament.  Tiie  annoying  audi- 
bility of  these  muscular  spasms  is  due  to  the  insertion  of  the 
superior  constrictor  near  the  Eustachian  tube. 

Another  case  of  objective  snapping  noises  in  the  ear  came 
under  my  observation  within  a  short  time,  and  is  now  under 
treatment. 

Miss  McG.,  aged  twenty  years,  stated  on  .Fune  2,  1884.  that 
about  six  months  jtrevious  she  had  tirst  noticed  a  clicking  sound 
in  her  right  ear,  and  that  her  family  noticed  that  they  too  could 
hear  it.  8he  is  not  disturbed  by  the  noise  at  night,  though  it 
appears  to  be  almost  ceaseless.  Its  occurrence  is  paroxysmal, 
with  short  intervals.  It  is  heard  objectively  quite  as  well — 
perhaps  better — at  the  nostrils  than  at  the  meatus  of  the  right 
ear.  It  ia  very  well  heard  at  the  latter  point  by  means  of  the 
ear-trumpet.  The  number  of  "clicks"  is  about  eighteen  or 
twenty  per  minute.  With  each  clicking  sound  the  lower  max- 
illa is  both  felt  and  seen  to  move,  chiefly  towards  the  right  side; 
the  latter  symptom  is  very  annoying  to  the  patient.  A  mauo- 
metric  column,  attached  to  the  right  ear,  rises  and  falls  with 
each  "  click,"  due,  very  probably,  however,  to  the  motion  of 
the  lower  maxilla  and  not  to  movements  in  the  membrana  tym- 
pani.  The  patient  stated  that  she  had  of  late  begun  to  bear  the 
noise  in  the  left  ear.  Objectively,  it  is  not  very  prono«nce<l  on 
this  side;  it  can  be  heard  however  at  this  jioint.  Pressure  upon 
,  the  muscles  over  the  carotid  on  the  right  side,  behind  the  angle 
lof  the  jaw,  arrests  the  motion  of  the  latter  and  the  objective 
noise.  Opening  the  mouth  very  widely  stops  the  noise  almost 
entirely,  only  a  faint  "  click  "  being  heard  now  and  then. 

The  patient  is  a  pale  blonde,  somewhat  neurasthenic ;  the 
right  membrana  tynipani  is  opaijue  and  retracted,  and  on  this 
side  the  hearing  is  reduced  to  a  few  inches.  The  nares,  naso- 
pharynx, and  fauces  are  catarrhal,  and  she  often  feels  the  drop- 
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ping  of  mucus  from  her  nasopharynx  into  the  throat.  Her 
spirits  are  not  depressed  b_v  these  peculiar  aural  phenomena, 
and  she  sleeps  well.  The  motion  of  the  lower  maxilla,  observed 
in  this  ca8e  in  connection  with  each  clicking  sound,  is  due  to  a 
clonic  spasm  of  the  pterygoid  muscles  of  both  sides,  but  chieflv 
of  the  left  side,  as  denoted  in  the  greater  tendency  of  the 
maxilla  to  move  towards  the  opposite  side,  /.  e.,  towards  the 
right,  since  when  the  external  pterygoid  muscle  of  one  side  acts 
either  alone,  or  chiefly,  the  corresponding  side  of  the  jaw  re- 
mains fixed,  and  the  symphysis  deviates  to  the  opposite  side. 

The  distinct,  objective  audibility  of  the  spasms  at  the  nares 
and  auditory  meatus,  is  due  to  the  fact  that  the  internal  ptery- 
goid arises  from  the  pterygoid  fossa,  its  fibres  being  attached  to 
the  inner  surface  of  the  external  pterygoid  plate,  and  to  the 
grooved  surface  of  the  tuberosity  of  the  palate  bone.  Its  in- 
ternal surface  is  in  close  relation  to  the  tensor  palati,  while  the 
exterinil  pterygoid  arises  from  the  pterygoid  ridee  on  the  wing 
of  the  sphenoid,  and  the  portion  of  the  bone  included  between 
it  and  the  base  of  the  pterygoid  process,  from  the  outer  surfiice 
of  the  external  pterygoid  plate,  and  from  the  tuberosity  of  the 
palate  and  superior  maxillary  bones.  Hence  any  vibrations 
occurring  in  the  muscular  structures  near  their  points  of  origin, 
wo\ild  bo  eas^ily  communicated  by  the  Eustachian  tube  to  the 
tvmpanic  cavity  and  the  external  ear,  and  also  directly  through 
tlie  nares  to  the  external  air.  So  that  a  snapping  sound  occ 
ring  in  the  region  of  these  muscles  would  be  at  once  a  subjW 
tive  and  an  objective  noise,  in  and  from  the  nasopharynx  and 
ear.  Those  sounds  may  have  been  augmented  by  a  siraultar 
neous  spsijim  in  the  fibre*  of  the  superior  constrictor  of  th( 
jiharynx,  which  has  a  small  tract  of  insertion  on  the  inferior 
n\axilla,  above  the  inner  end  of  the  mylo-hyoid  ridge. 

The  spasms  in  the  muscles  in  this  case  are  to  be  accounted  for, 
as  in  the  previous  instance,  by  the  catarrhal  irritation  conveyed 
to  the  sensitive  nerve«  of  the  mucous  membrane  in  the  vicinity 
of  the  muscles  aftected.  The  irritation  is  thus  conveyed  to  the 
motor  nerves  of  tlie  muscles  in  the  catarrhal  tract,  and  the  latter, 
in  an  endoiivor  to  eject  the  irntant,  are  thrown  into  a  series 
clonic  sivasms. 

Simtilhmeoms  Sjptsm  m  tkr  SofI  Pabk. — In  the  vast  majority 
all  tho  c«s«6  on  record,  this  uoise,  whether  volantarr  or  not,  hu 
been  aecoinp«nie<i  bjr  a  spasmodic  elevation  and  retraction  of 
the  sttf^  palate,  and  sometimes  of  other  muscles  of  deglutition. 

lu  the  CAM  ob«erred  by  filnpper.  there  was,  in  addition  to  the 
iDoreaietits  in  the  vetam.  a  simultaneoas  elevation  of  the  larynXi 
(he  iioot  of  the  mouth,  and  the  rvxx  of  tlie  tongne. 

SimuItUMOW  wovementss  •■  e.,  retractioos  of  the  membrsna 
trnii^ant,  bare  been  obwimd  less  freqaentlj  tban  the  above- 
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named  motions  in  the  velum.  Tiie  indniwing  of  tlie  membrane, 
wlicii  observed,  has  not  always  boon  at  the  same  spot.  It  has 
varied  from  being  at  the  jioint  of  the  manubrium,  to  being  at 
various  other  portions  of  the  membrane.  This  would  seem  to 
militate  against  the  theory  that  the  noise,  and  consequently  the 
reti-actiou  of  the  drum-head,  is  due  to  spasm  of  the  tensor  tym- 
pani  muscle.  For  were  it  due  to  the  latter,  the  indrawing  of 
tiie  membrane  would  he  likely  to  oceur  in  a  line  with  the  handle 
of  the  nialleu.s,  and  not  in  fine  of  the  tjuadrants  of  the  membrane, 
at  some  distance  from  the  malleus,  as  it  did  in  the  case  I  have 
observed. 

SimulMneous  7\cilrkiiigs  Elsewhere. — In  some  instances  the  in- 
voluntary objective  noise  in  the  ear  has  been  accompanied  by 
einmltaneous  twitchings  of  the  muscles  of  the  brow,  nose,  and 
face,  as  in  Kiipper's  case,  wliich  was  ambilateral,  or  with  simul- 
taneous spasms  of  the  mylo-hyoid  muscle,  of  the  anterior  belly 
of  the  digastric,  of  the  pterygoids,  and  in  the  brow  on  the  same 
side,  as  was  noted  by  Leudet,  Todd,  Brandeis,  and  myself.  In 
the  case  by  Jirandeis  there  wa^s  neuralgia  in  the  brow  and  amy- 
osthenia  of  the  fingers,  on  the  side  corresponding  w-ith  the  ear 
in  which  the  noise  was  heard. 

Tlie  age  of  tiiose  thus  affected  varies  from  five  to  fifty  years, 
as  8h((wn  in  the  cases  reported  by  Sehwartze.  Of  ali  those 
alluded  to  lierc  in  whom  such  an  objective  aural  noise,  either 
voluntary  or  involuntary,  has  been  observed,  six  were  females; 
four  of  whom  were  adults,  the  cases  of  Moos,  Leudet,  Holmes, 
and  myself;  while  two  were  little  girls,  five  and  twelve  years  old, 
respectively,  one  observed  by  Schwartze  and  the  other  by 
Brandeis. 

Involuntary  objective  noises  in  the  ear,  and  the  attendant 
ayniptoms  already  described,  rarely  occur  on  more  than  one 
side  at  a  time ;  in  six  instances,  however,  tliey  were  observed 
to  be  in  both  ears,  twice  by  Schwartze,  once  by  Kiipper,  Holmes, 
Brandeis,  and  myself. 

The  mode  of  the  occurrence  of  the  involuntary  snappings  in 
the  ear  varies  greatl^y.  It  may  be  too  rapid  to  be  counted 
(Schwartze),  or  isochronous  with  the  pulse,  and  so  loud  as  to 
waken  the  patient  at  night  (Hoerk),  or  it  may  resemble  the 
ticking  of  a  watch,  with  jiauses  (Schwartze),  In  the  case  ob- 
,  served  by  Leudet,  the  noises  occurred  in  pairs,  the  one  being  a 
h'  kind  of  echo"  of  the  other,  and  in  the  case  cited  by  Kiipper, 
they  occurred  irregularly,  and  as  often  as  140  times  in  a  minute. 

The  state  of  the  lieariug  in  an  ear  thus  affected  varies  with 

the  cases,  being  in  fi<>nie  normal ;   in  others,  noises  occur  in  an 

ear  already  somewhat  hard  of  hearing,  while  in  some  the  hear- 

ling  is  momentarily  afl'ected,  apparently  by  the  altered  tension 


482 


MIDDLE    KAR. 


which  ensues  in  the  tympanum,  with  each  spasmodic  occurrence 
of  the  noise. 

Qittscs. — The  causes  of  tlie  occurrence  of  involuntary  objec- 
tive noises  in  tlie  ear,  have  been  sought  for  in  several  wavH,  as 
in  neuralgia  of  the  superior  maxillary  branch  of  the  fifth  pair, 
witli  tic  of  the  seventh,  and  of  the  ijranch  which  the  inferior 
maxillary  sends  to  the  tensor  tympani  by  means  of  the  otic 
ganglion  (Leudct),  or  in  a  reflex  spasm,  conveyed  from  the 
sensory  nerves  of  the  tlt8ease<l  mucous  membrane  to  the  corre- 
eponding  motor  nerves,  in  cases  connected  with  catarrh  of  the 
pnarj'nx  (Kiipper).  As  an  analogue  to  this  peculiar  atfection  of 
the  ear.  Dr.  Kiipper  cites  spasms  of  the  orbicularis  palpebrarum 
in  connection  with  diseases  of  the  conjunctiva.  A.s  shown  in 
the  cases  I  have  observed  and  narrated  above,  the  clonic  spasms 
causing  these  objective  noises  are  the  reflex  result  of  the  irrita- 
tion from  the  catarrhal  inflammation  of  the  raucous  membrane 
in  tlie  nasopiiarynx.  Doubtless  the  retraction  of  the  membrana 
tympani  in  some  instances  of  objective  noise  in  the  ear,  may 
have  l>een  due  to  a  contraction  of  the  tensor  tympani  muscle, 
but  in  the  case  uf  the  -Fapanese,  already  given,  the  retraction  of 
the  drum-head  was  due,  most  probably,  to  the  formation  of  a 
vacuum  in  the  tympanum,  jiroduced  by  the  sudden  drawing 
iuiart  oi'the  walls  of  the  iaucial  mouth  of  the  Eustachian  tube. 
This  I  consider  all  the  more  probable  since  the  retraction  censed, 
as  did  the  spasm  of  the  velum  and  the  noise,  as  soon  as  the 
mcmijrana  tympani  ruptured. 

IVeatiiient. — The  whole  number  of  these  cases  is  comparatively 
small,  and  the  individual  experience  in  regard  to  them  limited, 
so  that  onr  knowledge  respecting  the  therapeutics  of  this  variety 
of  aural  disease  )ias  been  very  meagre.  80  far  a.s  we  can  glean 
an  opinion  from  what  has  been  written  by  others  concerninj 
the  treatment  of  these  cases  of  clonic  spasms,  the  induced  current 
has  effected  the  only  apparent  relief  and  cure  (Schwartze, 
Politzer,  and  Boeck).  This  was  tried  without  any  good  eflect 
in  the  case  of  the  Japanese,  narrated  as  occurring  in  my  own 
experience.  Since  spontaneous  perforation  of  the  membrana^ 
tympani  in  this  case  was  soon  followed  by  entire  cessation  of  the 
clonic  spasm  in  the  velum,  and  elsewhere  in  the  ear,  anfl  of  the 
peculiar  noises  in  the  ear,  I  would  recommend  artiticial  perfora- 
tion in  any  similar  case,  if  speedy  relief  from  the  symptoms 
should  be  urgently  required,  or  if  they  should  not  yield  to 
treatment  of  the  catarrh  of  the  nasopharynx  which  so  e\-idently 
underlies  them  as  the  true  cause.  The  treatment  the  author 
has  found  beneticial  in  these  spasms  is  set  forth  in  the  account; 
given  above  of  the  cases  he  has  observed.  It  must  be  direc 
to  the  inflamed  nares  and  nasopharynx. 
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Extravasation  of  Blood  into  the  Tympanum  in  Bright's  Disease 
of  the  Kidneys. — An  extravasation  of  hlood  into  the  tympanum 
in  I'.riglit's  disease  Ims  lieen  observed  by  Schwartze,'  Buck,-  P. 
MfBridc,'  Raynaud.*  and  others.  It  has  liicewiso  bccu  observed* 
that  deafness  is  a  symptom  of  Bright's  disease  not  directly 
traceable  to  urromia,  and  that  pain  and  suppuration  may  occur 
in  the  later  .stages  of  this  malady.®  In  the  latter  instance  the 
tympanic  disease  may  originate  in  an  extravasation  of  blood 
into  tlie  drum-cavity. 

It  is  not  difficult  to  comprehend  how,  in  the  atheromatous 
and  weakened  condition  of  the  vascular  system  in  this  form  of 
renal  disease,  an  extravasation  may  occur  in  the  ear  as  it  does 
in  the  eye  and  elsewhere.  However,  evidences  in  favor  of  either 
frequent  or  well-marked  aural  lesions,  dependent  upon  renal 
diseiwes,  are  extremely  meagre.  Those  lesions  in  the  ear, 
which  have  ijeen  found  in  connection  with  Bright's  disease  and 
diabetes  mellitus,  and  which  may  have  been  dependent  upon 
the  dyscrasia  induced  by  these  renal  disorders,  are  in  the  form 
of  sero-snnguinolent  and  hemorrhagic  etilisions  into  the  *h"um- 
cavity.  But  the  latter  must  not  be  mistaken  for  a  sthenic  form 
of  otitis  media  liemorrhagica.  From  the  serous  nature  of  the 
membranous  structures  of  the  labyrinth,  organic  changes  miglit 
reasonably  be  expected  in  that  part  of  the  ear  in  Bright's  dis- 
ease, but  positive  proof  of  the  occurrence  of  such  lesions,  based 
on  ante-  and  post-mortem  history,  is  wanting. 

Otitis  Media  Hemorrhag'ica. — Some  observers  claim  to  have 
detected  a  sthenic  form  of  hemorrhagic  otitis  media.  Its  occur- 
rence is  certainly  very  rare.  It  has  been  observed  by  Roosa, 
Mathewson,  Ilaclvley,  and  O.  J).  Pomeroy.  It  is  an  acute  and 
painful  process,  terminating  in  perforation  of  the  menibrana 
tynipani  and  the  escape  of  blood,  but  none  of  the  ordinary  re- 
sults of  inflammation.  The  pain  is  relieved  by  the  escape  of 
blood  from  the  drum-cavity. 

Tubercular  Disease  of  the  Ear, — Dr.  Schiitz'  has  made  a  study 
of  tuberculosis  of  the  inner  and  middle  ear,  with  special  refer- 
ence to  the  etiology  of  this  iirocess  and  the  manner  of  its  further 
dissemination  throughout  tne  body.     His  investigations  show 


'  Arehiv  f.  Ohrcnheilkiinde,  Bd.  iv.  S.  12. 

'  Diagnosis  »nd  TroBtiiK-nl  of  Discjises  of  llie  Ear,  1880,  p.  164. 

•  Edinburgh  Med.  Joiirn«l,  Fcbrunr)-  iind  MBrch,  1882. 

•  Aniialos  dos  Maladict  dc  I'Oroille,  Mnrch,  1881. 

'  (i.  M.  Smith,  TranoBCt.  N.  Y.  Academy  of  Medicine,  vol.  iii. 

•  Koosn,  op.  cit.,  p.  267. 

'  Die  Tul>crculo6C  dt«  innoren  und  miUlercn  Ohrs  beim  Schweinc  nebst,  etc. 
Virchnw's  Arehiv,  Ixvi.  p.  93.  See  review  by  Steudencr,  A.  f.  O.,  Bd.  ii.  S. 
180-182. 
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that  the  disease  is  usually  ushered  iu  by  a  catarrh  of  the  pharynx, 
accompanied  by  a  pulpy  swelling  and  suVjsequent  cheesy  degen- 
eration of  the  neighboring  lynij)liatic  glands  (lymphatic  catarrh), 
and  finally  passes  into  the  tympanic  cavity  through  the  Eus- 
tachian tube.  The  disease  then  attacks  the  bony  tissue  of  the 
pars  tympanica,  which  soon  passes  into  a  state  of  proliferation, 
and  in  the  inflamed  and  swollen  tissue  the  tirst  small  gray  tuber- 
culous nodules  make  their  appearance  (tuberculous  osteomyelitis 
of  the  jiariH  tynqtanica).  At  the  same  time  small  miliary  nodules 
arise  in  the  iiiHamed  mucous  lining  of  the  cavum  tympani.  The 
tuberculous  new  formations  finally  HI)  completely  tlie  drum- 
cavity,  dislocating  the  auditory  ossicles,  which  become  necrosed. 
The  entire  pars  tympanica  is  changed  into  new  growth,  and  the 
disease  advances  in  a  peculiar  manner  along  the  tracts  of  the 
nerves  which  touch  the  tympanic  cavity. 

At  an  early  period  the  tuberculous  growth  penetrates  into  the 
Fallopian  canal  and  ;Ut:icks  the  facial  nerve,  which  by  this  de- 
posit of  tuberculous  nodules  in  its  interstitial  connective  tissue, 
18  entirely  separated  into  its  individual  fasciculi.  Finally  the 
internal  ear  is  attacked,  the  aemicircular  canals  and  the  cochlea 
are  filled  with  an  exuberant  tuberculous  mass,  which  by  the 
way  of  the  acjua'ductus  vestibuli  et  cochlew  passes  into  the 
cranial  cavity.  In  the  same  mauner  the  process  advances  in 
the  connective  tissue  of  the  acoustic  nerve  and  into  tlie  internal 
auditory  canal,  from  which  at  last  a  tumor  as  large  as  a  walnut 
may  extend  into  the  cavity  of  the  cranium.  It  is  worthy  of  re- 
mark that  the  dura  mater  is  never  invaded  by  the  new  growth ; 
it  is  only  pushed  ahead  of  it  towards  the  brain. 

From  the  tympanic  cavit}-  the  new  growth,  after  it  has  em- 
braced the  membrana  tympani,  passes  into  the  external  auditory 
canal  and  extends  as  a  nodulated  polypoid  excrescence  over  the 
sulcus  tympanicus  and  outward  beyond  it. 

At  a  later  period,  caseous  as  well  as  fibrous  and  calcareous 
transformation,  takes  place  in  the  morbid  growth.  Secondaril}', 
tuberculous  processes  may  occur  in  any  other  of  the  organs  of 
the  body. 

Desquamative  Inflammation  of  the  Middle  Ear;  So-called  Chole- 
steatoma of  the  Petrous  Bone. — Dr.  Wendt  has  given  a  new  ex- 
planation of  the  greatly  discussed  question  concerning  the  true 
nature  of  the  so-called  cholesteatoma  of  the  petrous  bone.  He 
believes  that  in  these  cases  there  is  present  a  special  kind  of  in- 
flammation which  he  terms  desquamative.  This  disease  is 
regarded  as  a  collection  of  epithelium  which  is  thrown  off  by 
the  mucous  membrane  of  the  middle  ear,  in  altered  form  and 
increased  quantity,  and  which,  finding  no  way  of  escape,  is 
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accumulated  iti  the  cavities  of  the  middle  ear,  until  it  gradually 
fills  them. 

Eleven  cases  of  this  disease  were  observed  in  the  living,  one 
of  which  was  examined  posf  marteiii.  In  every  case  the  collec- 
tiftns  were  composed  of  cells  resembling  scales  of  epidermis. 
The  cells  were  arranged  in  lamelhe,  through  which  were  various, 
but  never  large,  quantities  of  oil  and  cholestearin.  In  six  in- 
stances the  point  of  origin  of  these  masses  was  undoubtedly  the 
tvmpanuni.  In  the  other  ciises,  simply  their  presence  but  not 
tlicir  origin  in  the  tympanum  could  he  shown. 

Dr.  \\  eiidt  has  hawed  uiion  his  clinical  and  anatomical  studies 
the  following  conclusions : 

"1.  In  some  cases  collections  of  a  peculiar  matter,  resembling 
greatly  the  cerumen,  are  found  in  the  external  auditory  canal 
and  in  the  osseous  middle  ear. 

"2.  These  masses  originate  in  ii  desquamative  inflammation, 
characterized  by  a  prolific  growth  and  exfoliation  of  epidermis- 
scales  entirely  like  the  cells  of  the  mucous  membrane  of  the 
osseous  middle  ear,  the  epithelial  lining  of  which,  during  or 
after  a  chronic  inflammatory  process,  may,  by  exposure  to  ex- 
ternal irritation,  through  the  perforated  membrana  tympani, 
assume  a  cutaneous  nature  with  the  formation  of  a  rete  Mal- 
pighii  and  external  layers,  which,  on  account  of  the  clogging  up 
of  the  ear  and  the  consequent  shutting  off  of  the  air,  may 
undergo  partial  fatty  degeneration. 

"3.  They  produce  hardness  of  hearing  of  a  moderate  degree 
when  they  are  dry  and  Inosely  placed,  ami  when  no  greater 
changes  in  the  sound-conducting  apparatus  are  present.  When 
the  opivosite  conditions  prevail,  the  deafness  is  of  high  degree, 
and  pain  will  he  produced  if  these  masses  swell,  either  under 
the  influence  of  spontaneous  suppuration  in  the  middle  ear,  or 
of  moisture  from  without. 

"4.  They  can  jiroduce  important  changes  in  the  ear,  the 
petrous  bone,  and  even  in  the  contents  of  the  cranium,  by  means 
of  the  pressure  tliey  exert  in  their  vicinity  when  they  soften  and 
swell,  and  also  by  their  growth;  perhaps  too  their  size  may  in- 
crease by  absorption  of  the  hroken-down  fluid  elements  of  them- 
selves or  of  neighboring  pathological  formations. 

"5.  Their  removal,  though  usually  attended  with  pain  and 
tediousness,  is  absolutely  imperative. 

"C.  It  is  not  improbable  that  similar  masses  originating  in  a 
chronic  intlamniation  of  the  walls  of  the  external  autlitory 
canal,  may  pass  into  the  tympanic  cavity  through  perforations 
in  the  membrana  tympani  and  produce  there  uie  same  symp- 
toms (see  p.  301). 

**7.  The  collections  of  epidermis-cells,  described  in  the  litera- 
ture as  cholesteatoma  oi  the  petrous  bone,  are  likewise  to  be 
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regartlod  as  products  of  a  desquamative  process  in  the  middle 
ear,  until  it  shall  be  proven,  by  a  compreliensive  study  of  the 
innsrtos,  that  they  originate  in  some  other  way." 

New-formed  Membranes  and  Bands  in  the  Middle  Ear. — Morbid 
membranes  and  bunds  occur  very  often  in  this  cavity,  and  are 
very  delicate  iu  consistence  and  of  a  wliitisli  or  e;ray  tint.  In 
the  raemliranes  tliere  are  deficiencies  which  can  be  detected 
macroscopically;  in  the  aynechial  bands  these  deficiencies  are 
seen  only  under  the  microscope.  All  of  the  above-named  new 
formations  (membranes,  bands,  and  cords)  may  be  found  iu  the 
same  ear.  Their  situation  is  very  varied,  they  may  connect  the 
various  walls  of  the  tynifianuni  with  one  another  and  with  the 
ossiculii,  they  nmy  be  found  in  the  matstoid  cells,  in  connectiou 
with  the  mcmbrana  tymp.iui,  spread  over  the  round  wimlow 
and  the  niche  of  the  oval  window,  the  rami  of  the  incus,  the 
stapes,  and  over  the  tympanic  mouth  of  the  Eustachian  tube, 
and  the  tendon  of  the  tensor  tj'nipani. 

Calcareous  and  osseous  deposits  may  occur  in  these  growths; 
the  functional  derangements  depend  upon  the  consistence  and 
situation  of  the  latter.  The  diagnosis  of  these  structures  is 
possible  during  life  if  the  niembrana  is  thiti  enough,  and  Siegle's 
pneumatic  speculum  is  used  to  aid  in  the  examination.  Kespect- 
ing  the  treatment,  Wendt  laid  greatest  stress  on  prevention ; 
the  perfectly  visible  ones  may,  in  some  instances,  be  relieved  by 
operations,  which  must  consist  in  excision  of  a  part,  and  not 
simply  incision.' 

Treatment. — Respecting  the  treatment.  Dr.  Trautmann  very 
justly  says:  "  At\er  the  pathological  process  has  set  in,  constant 
use  of  the  catheter,  by  stretching  and  positive  atmospheric 
pressure,  will  do  more  in  producing  atrophy  and  complete  de- 
struction, perhaps  entire  cure,  than  an  operation  in  which  a 
piece  of  the  morbid  deposit  must  be  cut  out  in  order  to  prevent 
fresh  adhesion.  Hucli  an  excision  becomes  very  unsatisfactory, 
.since  the  remote  point  of  attachment  of  the  morbid  ligament 
cannot  be  seen." 


The  Corpuscles  of  Folitzer  and  Kessel;  Wendt's  Examination. — 
Wendt  subjected  these  structures  to  a  careful  exaininaliou,  and 
concluded  that  too  much  importance  liad  been  attached  to  them 
by  their  discoverers.  He  found  these  thickenings  on  the  cords 
and  bands  in  the  tympanum  and  mastoid  cells  in  thirty-three 
per  cent,  of  ajl  cases  examined,  both  in  the  healthy  and  in  the 
diseased  ear.     The  form  of  these  bodies  is  very  varied,  and  by 

'  Prof.  Wetidl,  Ar'Iiiv  f.  Ueilkiiiide,  1874,  pp.  97-100;  also  review  by  Dr. 
Triiuliuunn,  in  Arcliiv  1'.  Ohrenli.,  Bd.  ix,  S.  279-^81. 
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no  means  as  typical  as  held  by  Politzer  and  Kessel.  Both 
Weiidt  and  Trautniami  lielieve  that  the  niajonty  of  thesu  bodies 
are  fa-tal  remnants,  though  a  tew  oftlK'ni  may  be  of  recent  date 
and  of  jiathological  origin.  Dr.  Trautniaiin  considers  them  en- 
tirely insigtiificant,  unless,  on  account  of  their  situation  and 
rigidity,  tliey  should  become  mechanical  hinderances  to  the 
function  of  the  middle  car.' 


I 
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Embolism  in  the  Mucous  Membrane  of  the  Tympanic  Cavity. — In 
some  instances  of  general  embolism  and  pyemia,  it  has  been 
supposed  that  embolism  may  occur  in  the  mucou.s  lining  of  the 
tympanum.^  In  such  a  ease  observed  by  Wendt,  there  were 
found,  besides  na.sopharyngeal  catarrh,  great  alterations  in  the 
drum-cavity.  The  latter  consisted  in  excessive  swelling,  macera- 
tion, and  friability  of  the  mucous  membrane,  which  ajijieared  to 
be  stained  with  the  coloring  matter  of  the  blood,  and  filled  in 
its  interstices  with  blood-corpuscles.  The  stapedes  were  buried 
in  the  swollen  membrane,  which  tact  probably  helps  to  explain 
the  great  and  sudden  deafness  which  preceded  death.  The 
changes  in  this  case  were  referred  liy  I)r.  Wendt  to  embolism 
of  the  tytnpanic  artery,  but  the  embolism  could  not  be  found 
post  7nor(em. 

Malignant  Growths  in  the   Nasopharynx,  involving  the  Ear. — 

Malignant  neoplasms  in  the  nasopharynx  may  involve  the  ear  at 
an  early  period  of  their  groAvth,  as  shown  by  the  history  of  the 
following  case  of  smaH-ft'Ucd  sareonia  in  the  vault  of  the  pharynx : 

On  February  26,  1881,  Dr.  X ,  forty-iive  years  of  age,  a 

practitioner  of  medicine  in  Piiiladelphia.  consulted  me  respecting 
an  increasing  dulness  of  hearing  in  both  ears,  but  chiefly  in  the 
left,  with  autophony,  and  also  an  altered  objective  pitch  in  his 
voice. 

His  statements  were,  briefly,  tliut  in  1878  he  had  suffered  from 
Bciatica,  and  had  taken  Turkisli  baths  freely  as  a  cure;  that  he 
had  then  experienced  what  lie  considered  a  nasal  catarrh,  and 
some  hardness  of  hearing  in  thelet\  ear,  without  tinnitus  anrium, 
but  with  more  or  less  catarrhal  resonance  in  his  voice,  with 
autophony.  AH  of  these  symptoms  increased  latterly,  as  he 
supposed,  in  conserjuence  of  great  exposure  in  his  day  and  night 
worK  during  the  past  rigorous  winter,  and  at  last  he  found  he 
could  not  auscult  with  either  ear.  At  the  same  time  there  was 
a  sensation  of  moving  fluid  in  his  ears  when  he  blew  his  nose. 

Examination  of  tlie  hearing  revealed  that  the  watch  was 
in.;  right,  /f  >"•     The  tuning-fork  on  the  vertex 


heard,  left,  ./'^ 


'  Svo  review  of  Wendl's  n«per,  by  Dr.  TrRutiiinnn,  Archiv  f.  0.,  Bd.  ix.  8.  281. 
•  Wendt;  A.  f.  O.,  Bd.  \x.  S.  121.     Abstract  by  von  Troellsch. 
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was  liejinl  better  in  the  left  ear.  The  voice  was  heard  much 
better  tliau  the  wutch-sounds.  The  Eustachian  tubes  were  in- 
flatable by  Valsalva's  method;  the  pharynx  and  anterior  nares 
were  only  very  slightly  congested.  The  left  membrana  tympani 
was  greatly  retracted,  and  thrown  into  radiate  folds  ;  liehind  it 
bubbles  were  seen  distinctly.  The  right  membrane  was  less  re- 
tracted, without  radiate  folds,  and  bubbles  were  also  seen  behind 
it.  Both  membranes  were  therefore  punctured,  and  the  tym- 
pana evacuated,  by  Valsalva's  method  of  inflation,  of  several 
drops  of  yellowish,  transparent  Huid.  Both  the  objective  and 
subjective  alteration  in  the  vocal  resonance  disappeared  instantly, 
anti  the  hearing  rose  to  the  normal  condition  in  the  right  oar, 
and  to  nearly  a  normal  point  in  the  let>.  This  relief  was  main- 
tained until  March  8th,  nearly  two  weeks,  when  the  right  ear 
began  to  grow  dull  again,  and  the  vocal  resonance  to  return, 
boili  apparently  causer!  by  n  filling  up  of  the  tympana,  with 
fluid,  as  before,  liubbles  were  seen  again,  and  paracentesis  of 
the  right  nicmljrane  let  out  a  large  quantity  of  yellowish,  muco- 
purulent matter,  with  the  same  relief  as  before.  The  patient 
w««  using  at  this  time  a  weak  solution  of  sulphate  of  zinc, 
1  gr.  to  f  .'^j — five  drops,  warmed,  in  each  nostril  once  daily. 

()n  Nlarch  22d  the  right  membrane  had  to  be  again  punctured 
for  the  relief  of  the  previous  symptoms  ;  but  the  lell  ear  showed 
no  bubbles  behind  the  membrane,  and  hence  did  not  seem  to 
require  puncturing.  Not  so,  however,  on  April  8th,  when  both 
membranes  required  puncturing,  which  was  followed  by  the 
Mtiio  kind  of  discharge,  and  consequent  relief.  The  nares, 
«'Kp«>cially  the  left  nostril,  now  seemed  to  be  growing  more 
st(>pi»ed,  nasal  respiration  beg:au  to  grow  difficult,  and  at  night 
painful,  the  imin  being  referred  to  the  nucha  and  occiput.  The 
imticnt  now  began  to  lose  flesh  and  sleep,  and  became  markedly 
weak  in  his  muscles,  and  the  nasal  douche,  which  he  had  used 
onoe  or  twice,  gave  no  further  relief;  in  fact,  the  obstruction  in 
tho  left  nostril  rieoame  almost  total,  Valsalva's  inflation  became 
more  and  more  ditfienlt,  and  both  taste  and  smell  failed.  By 
April  "J'th,  two  months  alter  he  was  first  seen  by  the  writer, 
VMlwilNii's  inflation  bail  beo«>rae  impossible,  and  the  fluid  was 
drown  th>n>  tho  let\  tymjvanum,  after  paracentesis,  by  means  of 
•uotioti  with  Siogle's  specnlnm  The  Eustachian  catheter  caused 
\H\\u,  and  its  use  was  not  persevered  in.  The  almost  constant 
nnd  gi><«l  |wiu  in  the  nucJta  was  probably  due  to  congestion 
t»r  th«>  vortobn»l  veins.  The  aunil  symptoms  may  be  considered 
due  liugviv,  if  ni>t  entirely,  to  the  medmnical  obstruction  of  the 
phtin'i\)(<>Al  minith  of  the  KastachUn  tubes. 

0\\  .l\dy  U>.  ISSl.  IXkUw  X died.     His  decline  was  very 

r«pld  th»u\  tho  dato  of  the  consultation,  notes  of  which  follow. 
Tlut  tUlttor  did  itvU  jlCTVve  dovrnw«rd  to  any  great  extent,  as  it 
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never  appeared  lielow  the  vehim.  It  enlarged  sufficiently,  bow- 
ever,  in  that  direction  to  interfere  seriously  with  deglutition  and 
speech,  so  that  toward  the  end  it  was  necessary  to  feed  hira 
almost  entirely  by  the  rectnni,  aud  for  him  to  coraniunicuto 
with  his  friends  by  writing.  About  two  weeks  before  his  death 
he  took  to  his  lied,  and  at  the  same  time  there  were  evidences 
of  pressure  at  the  base  of  the  brain. 

He.  had  marked  eonvergitig  stral.usmus,  dilatation  of  the 
pupils,  dimness  of  vision,  and  ptosis.  He  also  became  very 
dull  and  drowsy,  sleeping  most  of  the  time.  His  death  was 
comparatively  an  easy  one,  and  was  caused  immediately  by 
exhaustion.  Tliere  was  no  post-mortem  examination.  Dr. 
Harrison  Allen,  with  wliom  I  consulted  in  this  case  writes  the 
following  sketch  of  the  case  from  his  naso[)haryngeal  exami- 
nations : 

"Dr.  X was  seen  by  me  in  consultation  with  my  friend, 

Dr.  Burnett,  about  April  1.5,  1881.  At  that  time  the  soft  palate 
was  intensely  reddened  and  covered  on  its  anterior  sui'face  with 
a  number  of  nodular  elevations,  wliich  probably  answered  to 
the  enlarged  and  engorged  orifices  of  the  glands  there  situated. 
The  oropnarynx  was  much  congested  and  exceedingly  irritable. 
The  nasal  chambers  were  both  perfectly  normal,  the  left  being 
the  larger,  The  voice  of  the  patient  had  a  decidedly  nasal 
intonation. 

"It  appears  that  about  a  year  ago  several  attacks  of  epistaxis 
had  occurred  at  short  intervals,  and  the  nasal  intonation  became 
from  that  time  noticeable.     At  or  near  the  same  time  a  dull 

Eain  was  experienced  in  the  nape  of  the  neck.  The  attacks  of 
leeding  have  long  ceased,  but  the  nasal  voice  and  the  nasal  pain 
have  persisted  and  caused  Dr.  X to  suspect  that  he  was  suf- 
fering from  his  old  enemy,  rheumatic  neuralgia,  with  a  compli- 
cation of  nasal  catarrh.  At  the  time  of  the  above  examination, 
nasal  respiration  was  almost  impossible.  Examination  woe 
much  interfered  with  by  the  almost  incessant  efforts  of  the 
patient  to  clear  the  pharynx  of  tenacious  mucus. 

"The  rhinal  mii'ror  detected  a  swelling  on  the  lefl  side  of  the 
vault  oi'  tlie  nasopharynx.  The  Eustachian  fossie  were  con- 
gested, but  in  other  respects  appeared  to  be  normal.  The 
fanger,  being  introduced  into  the  nasopharynx,  defined  the 
swelling  to  be  of  the  size  of  a  chestnut,  Itaving  a  broad  base 
and  almost  entirely  occluding  the  left  jwsterior  naris.  Con- 
siderable bleeding  ensued  upon  the  nianijiulation,and  the  patient 
acknowledged  more  distress  than  usually  follows  this  rather 
disagreeable  test. 

"April  22d,  I  saw  the  patient  again,  and  succeeded  in  detaching 
a  portion  of  the  pharyngeal  mass  with  the  finger.  This  frag- 
ment, when  submitted  to  Dr.  Carl  Seller  for  microscopical  ex- 
amination, was  fxiund  to  be  a  portion  of  a  small-celled  sarcoma. 
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"  I  saw  Dr.  X- 


011  three  other  occasions,  but  had  no  reason 
to  change  the  o[)inion  previously  t'ornied,  that  the  jiatient  was 
suffering  from  a  vascular  nialignmit  growth  at  the  pharyngeal 
vault,  sessile  in  form  and  occluding  the  posterior  naris  of  the 
left  side. 

"  The  treatment  was  simply  palliative,  though  the  doctor  was 
informed  that  an  operation  was,  in  my  judgment,  justitiable. 
The  operation  I  pioposed  was  a  removal  pi'  the  projecting  mass 
in  the  pharynx,  with  tlie  object  of  increasing  the  degree  of 
nasal  breathing.  But  the  idea  of  an  operation  was  so  repugnant 
to  the  patient's  feelings  that  the  proposition  was  not  urged.  It 
was  well  that  nothing  of  ttie  kind  was  attempted,  for,  in  the 
light  of  subsequent  events,  such  a  procedure  would  most  likely 
have  simply  precipitated  tlie  futsil  issue. 

"  I  saw  the  case  for  the  last  time  in  consultation  with  Prof. 
D.  H.  Agnew,  who  confirmed  the  views  entertained  by  Dr. 
Burnett  and  myself,  as  to  the  nature  of  the  case.  The  mass  had 
by  this  time  extended  across  the  vault,  and  the  degree  of  pharyn- 
geal congestion  had  greatly  increased. 

"A  word  of  explanation  is  demanded  respecting  the  nasal 
respiration.  The  mass,  while  lying  on  the  left  side,  is  described 
as  occluding  the  lef^  naris  only;  yet  the  arrest  of  the  nasal 
respiration  was  absolute.  It  has  already  been  seen  that  the  left 
side  of  the  nose  was  the  larger.  There  is  no  doubt  that  nasal 
breatliing  was  carried  on  almost  entirely  on  the  left  side,  and 
when  this  side  was  dlled  by  the  growth,  the  general  congestion 
of  the  pharynx  was  sufficient  to  occlude  the  already  narrowed 
right  chamber." 

Primary  Cancer  of  the  Middle  Ear. — Cancerous  disease  often 
passes  from  ueighbivriiig  tissues  to  the  middle  ear,  aa,  for  ex- 
ample, in  cancer  of  the  auricle,'  cancer  at  the  base  of  the  skull,' 
malignant  disea.sc  of  the  parotid  gliiiid,^  and  of  the  antrum  of 
Highmore,*  but  cases  in  whii'h  it  can  be  .shown  that  the  primary 
seat  of  the  cancer  has  been  in  the  middle  ear  are  extremely  rare. 

Instances  of  primary  cancer  of  the  middle  ear  have,  however, 
been  recorded  by  Toynbee,' Billroth,'  Wilde,' Travers,"  Wishart,* 
Boke,"'Kobert8on,"  and  Schwartze,'- as  referred  to  by  the  latter. 

'  Grubcr,  Lehrbueh,  p.  596. 

'  Tiirek,  Zeitschr.  der  K.  K.  Gesellschnft  der  Aerate  zu  'Wien,  1858. 

'  Scbwiirtze,  Art-hiv  f.  Ohrcnli.,  Bd.  ix.  S.  215. 

*  Schwurtzp,  Ibid.  '  Diseases  i)f  the  Ear,  chap.  xvii. 

•  Archiv  f.  Klin.  Cbirurgio,  x.  07. 
'  (Juoted  bv  Sohwririze,  loc  cit.     Osteo-surcoma. 
»  Froriep'sNotisien,  Bd.  'Jb,  No.  i'',  S.  352. 
"  EdiiUiUTKh  Mp<i.  and  Surg.  Jnurnnl,  vol.  xviii.  p.  398. 
'«  Wiener  Med.  IliilU>,  1803;  Nos.  45  and  40. 
"  Tnin.sact.  Americmi  Olul.  .Sue.,  1870. 
"  Archiv  tVir  Olireuh.,  Bd.  ix.  S.  208,  1875. 
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ITislon/,  Course,  ami  Si/mp/oms. — In  most  cases  there  is  a  history 
of  previous  ciirotiic  |mriileiit  discharge,  from  the  ear,  whieh 
finally  becomes  the  seat  of  the  primary  cancerons  disease.  The 
purulent  atfeclion  may  continue  for  a  long  time  before  the 
symptoms  of  the  malignant  disea.se  appear.  These  are  usually 
more  or  less  sudden  hemorrhages,  with  a  more  acrid  anil  fetid 
discharge  from  the  ear,  and,  at  the  same  time,  the  ear  becomes 
the  seat  of  constant  and  incroa*ii)g  pain.  Sensitive  and  ex- 
uberant granulations  HI!  the  canal.  The  parts  about  the  ear 
may  become  swollcti  and  infiltrated,  at  last  breaking  down  into 
ulceration.  Death  may  ensue  before  the  disease  breaks  through 
the  cutaneous  tissues  about  the  ear;  but  ail  the  osseous  parts  to 
which  the  external  ear  is  attached  may  be  destroyed. 

An  abscess  not  uncommonly  forms  over  the  mastoid  portion, 
and  in  a  short  time  sequestra  may  escape  from  the  sinus  leil  by 
the  circumscribed  inflammation.  The  liemorrhages  may  now 
become  less  frequent,  but  a  discharge  more  or  less  copious  and 
of  a  sanious  nature  still  continues  from  the  ear.  The  hearing 
is,  of  course,  greatly  impaird,  and  if  the  tuning-fork  is  not  beard 
on  the  vertex,  it  may  be  concluded  that  the  disease  has  invaded 
the  labyrinth. 

Facial  paralysis  may  ensue,  and  the  glands  near  the  ear  usually 
become  infiltrated  and  may  suppurate.  As  tJie  tissues  about 
the  ear  break  down,  forming  ulcers  with  eroded  edges,  the 
hemorrhages  from  the  ear  increase  in  amount  and  fre«iuency, 
the  pain  is  terrific,  and  tlie  fetor  intolerable.  In  the  case  re- 
ported by  Schwartze,  the  jwlate  became  paralyzed  on  the  affected 
side.     Finally  the  patient  dies  from  exliaustion. 

Etiology. — Malignant  disease  oi'the  ear  most  usually  originates 
in  the  mucous  lining  of  the  tympanum.'  Malignant  disease  in 
an  ear  previously  atfected  with  chronic  and  neglected  otorrhrta, 
may  have  its  origin  in  tlie  lattci'  process.*  Some  of  the  cases  of 
death  supposed  to  be  due  to  the  removal  of  aural  polypi,  should 
have  been  referred  to  an  extension  of  a  malignant  disease, 
rather  than  to  the  excision  of  a  tumor.'  Malignant  growths  in 
the  miihile  ear  are  usually  the  result  of  extension  tliitber  from 
neigbljonng  yiarts,  as,  epithelial  cancer  from  the  external  ear, 
and  fibrous  and  medullary  carcinoma  from  ihe  pharynx  or  from 
the  dura  mater.*  This  seems  to  be  confirmed  by  observations 
of  cases  by  Moos,"  0.  D.  Pomeroy,"  8une  y  Molist,'  Assaky, 
Polaillon,*  and  others. 

'  Toynbee.op.  cit.,  p.  886.  »  Schwartze,  ou.  cit.,  p.  218. 

»  Rtiosa,  TrcaUsc,  p.  8'.t4.  *  Gruber,  Lehrlmcli,  p.  696. 

•  Anicriciin  .lournal  of  Otologv,  vol.  i.  p.  2it(t,  1871). 

•  Ibid.,  V(.l.  iii.  p.  !t8,  18H1. 

'  Ibid.,  vol.  iv.,  1SK2.     From  Oncela  Mpdira  Cotalana,  May  16,  1882. 

•  Annnlra  dc«  Mnluiiies  de  I'Oreillc,  Nov.  ll?79. 


442 


MIDDLE    EAR. 


TrealmcnI. — It  has  generally  been  supposed  that  treatment  is 
futile  in  these  cases,  but  Sehwartze  claims  to  have  obtained 
beneficial  results  from  perforation  of  the  mastoid  process,  wheu 
the  disease  has  seemed  to  be  extending  inward,  or  to  be  pent  up 
in  the  tympanum  and  mastoid  cavity. 

Cancer  of  the  Mastoid  Portion. — The  mastoid  process  may  be- 
come the  seat  of  cancer,  aa  shown  by  Rondot.'  Its  history  and 
symptoms  arc  similar  to  those  given  as  characteristic  of  primary 
cancer  of  the  middle  ear,  inasmuch  as  it  seems  to  be  a  conse- 
quence of  neglected  chronic  ot()rrha?a. 

TJic  earliest  synijitoras,  Itcsides  the  chronic  aural  discharge, 
are  hemorrluigos  from  the  car,  soon  followed  by  intense  pain 
and  swelling  of  the  nia-stoid  and  the  parts  about  the  seat  of  the 
disease,  great  deafness,  and  tinnitus  aurium.  As  the  disease 
advances,  facial  jmralysis  may  ensue,  the  mastoid  portion  be- 
comes more  swollen  and  painful,  the  extreme  jioint  of  the  pro- 
cess may  be  most  tender,  giddiness  and  vomiting  are  apt  to  be 
joined  to  the  other  symptoms,  and  the  entire  mastoid  region  is 
covered  with  suppurating  and  fungoid  nodules. 

Emphysematous  Tumor  over  the  Mastoid  Portion. — Natural  de- 
hiscences in  the  ma.stoid  portion  of  the  temporal  bone  some- 
times persist,  and  favor  the  escape  of  air  from  the  middle  ear 
and  mastoid  cavity  to  the  skin  lying  over  the  latter,  as  has  been 
observed  in  a  case  reported  by  Prof  WernluT,-  of  Giesseu. 

This  curious  affection  may  show  itself  suddenly  after  an 
ordinary  act  of  sneezing,  in  the  form  of  a  tumor,  the  size  of  a 
pigeon's  egg,  over  the  mastoid.  There  is  no  pain  attending  its 
formation,  and  the  patient  may  be  entirely  unconscious  ot  its 
occurrence,  80  perfect  may  the  connection  be  between  the 
mastoid  cavity  and  the  emphysematous  tumor,  that  gentle 
pressure  will  force  the  air  from  the  latter  into  the  middle  ear 
and  fauces;  but  renewed  expiratory  efforts  will  reproduce  the 
tumor.  Gradually  such  a  formation  over  the  mastoid  may 
extend,  until  tlie  entire  corresponding  half  of  the  scalp  is  in- 
volved, and  the  latter  is  lifted  at  some  points  l^"to  2"  above  the 
skull,  as  was  observed  in  the  case  referred  to. 

The  middle  ear  and  membrana  tympani  may  be  normal,  but 
a  large  dehiscence,  the  remnant  of  the  natural  openings  in  the 
infantile  bone,  may  be  found  running  across  the  entire  mastoid 
portion,  as  in  the  case  reported  by  Wernher.  Compression  long 
kept  up,  bavins  failed,  in  the  case  reported,  to  produce  a  cure, 
a  successful  endeavor  was  made  to  set  up  adhesive  inflammation 

•  Ibid.,  p.  227,  1875. 

•  DeuUche  Zeitscbriit  fiir  Chirurgie,  Bd.  iii. ;  also  Archiv  fur  Ohreoti.,  Bd.  U. 
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between  the  edfjes  of  the  dehiscence  and  the  superjacent  soft 
tissues.  This  was  aecuniplished  by  means  of  subcutaneous  in- 
jections of  tincture  of  iodine  at  various  points  in  the  tumor. 

Hairs  in  the  Maatoid  Cells, — Anotber  curious  condition  of  the 
mastoid  cavity  is  tlie  following,  related  by  the  late  Mr.  Toyiibee. 
He  showed'  a  specimen  of  hairs  in  the  mastoid  cells,  and  said 
that  according  to  his  experience  the  case  was  unique.  The  hairs 
were  firmly  embedded  in  the  mastoid  cells,  and  surrounded  by 
masses  of  epidermis.  Dr.  Tilbury  Fox,  who  examined  them, 
agreed  that  the  hairs  could  not  have  been  introduced  from 
without,  l»ut  were  nourtslied  in  tlie  cells. 


Traumatism  of  the  Mastoid. — Serious  wounds*  and  fractures' 
occur  in  the  mastoid  portion  of  the  temporal  bone.  The  follow- 
ing case  of  injury  of  the  mastoid  is  of  great  interest,  as  it  shows 
how  great  a  perforating  wound  of  the  osseous  substance  this 
part  of  the  bone  can  sustain  without  fatal  results,  and  furnishes 
a  strong  argument  in  fuvoi-  uf  the  impunity  of  careful  surgical 
operations  on  this  part  of  the  ear. 

Fracture  of  the  Masloki  Portion,  Followed  by  Facial  Paralysis. — 
On  November  3,  18^1,  John  MeMurray,  twenty-tour  years  old, 
a  brakeman,  was  admitted  to  the  surgical  ward  of  the  Presby- 
terian Hospital,  Philadelphia,  during  the  service  of  Dr.  Thomas 
B.  Reed.  At  the  time  of  his  admission  he  was  insensible,  and 
remained  out  of  his  mind  for  two  weeks  thereafter.  There  was 
a  wound  running  horizontally  backward  from  the  meatus,  en- 
tirely through  the  auricle,  and  communicating  with  a  deeper 
wound  which  extended  into  the  mastoid  portion  and  the  posterior 
bony  wall  of  the  auditory  canal,  so  as  to  throw  these  two  cavities 
into  one. 

Upon  returning  to  consciousness  his  statement  was,  that  on 
the  Bd  of  November,  wiiile  on  duty  as  brakeman  on  a  freight 
train,  he  was  struck  behind  the  left  car.  He  could  not  say  how 
or  by  what  he  was  struck.  He  was  found  insensible  and  bleed- 
ing on  top  of  his  car,  where  he  had  fallen  while  putting  on  the 
brake. 

The  sterno-cleido-mastoid  muscle  was  cut  from  its  insertion, 
there  were  marked  facial  paralysis  and  hardness  of  hearing  on 
the  injured  side,  and  there  had  been  considerable  hemorrhage, 
both  before  and  after  admission  to  the  hospital. 

The  writer  examined  the  case,  for  the  first  time,  November 
29th,  in  the  Ear  Department  of  the   IMspensary  connected  with 

'  From  the  report  of  the  I'uUiotoi;ical  Society  of  London,  in  the  Medicnl  Times 
and  Gazette,  Mureh  3,  18(!0.  p.  288. 

'  Bnrkncr,  Archiv  fur  Olirenheilkundo,  Bd.  xvi.  S.  69, 1880. 
•  Kirchner.  Ibid.,  Bd.  xii.  S.  257,  1888. 
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tbe  Hospital,  and  found  the  patient  very  weak,  with  the  left  side 
of  his  face  greatlj  paralyzed,  and  a  disposition  to  lose  his  \-ision 
for  a  few  moments  upon  turning  in  bed,  or  risins  suddenly. 
The  wound  in  the  auricle  had  already  healed.  The  auditory 
canal  was  somewhat  obstructed  with  granulations  in  its  deeper 
parts,  but  at  the  point  of  junction  between  the  bony  and  car- 
tilaginous parts,  on  the  posterior  wall,  the  canal  coramunicftted 
with  tlie  wound  cavity  in  the  mastoid.  A  movable  piece  of 
bone,  spongy-looking  behind,  but  rather  smooth  in  front,  that 
is.  towitrds  the  auditory  canal,  lay  in  this  wound  and  was  easily 
pushed  backwards  and  forwards,  both  from  the  auditory  canal 
and  mastoid  wound.  This  piece  of  bone  was  pushed  so  far 
forwards  into  the  calibre  of  the  canal,  as  to  hide  the  drum-head 
from  view,  except  at  its  upper  and  anterior  quadrant. 

The  patient  could  not  hear  words  on  this  side,  nor  the  tuning- 
fork  by  aerial  conduction,  but  the  fork  vibrating  on  his  vertex 
was  most  distinctly  heard  in  the  wounded  ear.  As  no  perfom- 
tion-whistle  was  ever  produced,  either  by  Valsalva's  orPolitzer's 
inflation,  the  diagnosis  limited  the  disease  to  the  outer  ear  and 
the  mastoid  portion. 

On  Deuenibor  10,  1881,  the  aforesaid  movable  piece  of  bone 
became  detached  from  the  soft  parts  and  was  removed.  The 
drum-head  now  became  more  visible,  only  about  one-third  being 
hidden  from  view  by  a  granulation  on  the  posterior  wall  of  the 
auditory  canal;  but  no  perforation  in  it  could  be  detected.  The 
licaring  also  improved,  words  being  heard  a  foot  off.  The  piece 
of  removed  l>one  was  about  one-half  an  inch  in  length  and 
lii'cadth,  and  three-eighths  of  an  inch  thick,  rather  smooth  on  the 
surface  towards  the  auditory  canal,  but  evidently  composed  of 
mastoid  cells,  traversed  by  a  distinct  canal  which  resembled  in 
calibre  the  facial  canal.  Upon  holding  this  piece  of  bone  iu 
such  a  ]>ositi<>n  as  to  correspond  with  a  similar  part  of  a  normal 
temporal  bntie  of  the  left  sirie,  the  canal  running  through  it  wa« 
found  to  correspond  with  a  ]iart  of  the  facial  canal,  not  far  from 
the  fitylo-mastoid  foramen.  Hence  the  facial  paralysis  must  be 
explained  by  the  assumption  that  the  facial  canal  and  its  nervi 
were  severed  by  the  blow  which  had  penetrated  the  mastoii 
portion  of  temporal  bone. 

An  ophthalmoscopic  examination  revealed  on  the  right  side 
quite  ]>roniinent,  choked  disk  ;  the  veins  decidedly  swollen,  disl 
very  red;  the  arteries  diminished  in  size,  their  coats  white  and 
glistening;  an  especially  white  patch  on  nasal  side  of  disk;  the 
right  pu|iil  considerably  larger  than  its  fellow.  On  the  left  side 
the  same  condition  was  found,  but  it  had  been  of  longer  duration. 
The  patient's  condition  continued  to  improve,  however,  in 
every  respect,  excepting  in  the  paralyzed  state  of  his  face.  The 
hearing  improved,  he  ceased  to  lose  his  sight   upon   sudde: 
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motion,  aud  be  was  iinallj  tlisniissei]  January  2,  1882,  at  his 
own  request,  the  wound  i»  the  mastoid  having  closed,  and  the 
calibre  of  the  auditory  oanal  being  nearly  perfect. 

He  was  seen  a  few  niontlvs  later,  appeared  in  very  good  health, 
the  hearing  was  very  good,  but  the  facial  paralysis  remained. 


I 


CHAPTER  V. 


ACUTE   PURULENT   INFLAMMATION. 

The  disease  previously  treated  of,  catarrhal  inflammation  of 
the  middle  ear,  is  characterized  by  its  tendency  to  harden  and 
stiften  the  original  tissues  of  the  ear,  and  in  some  cases  to  de- 
velop hypertrophy  of  the  same.  But  purulent  iuflaramation  of 
the  middle  ear,  which  it  is  now  proposed  to  consider,  is  charac- 
terized, both  in  its  acute  and  chronic  form,  by  its  tendency  to 
break  down  and  to  destroy  the  tissues  of  the  ear  invaded. 

These  two  distinctions  cannot  be  too  constantly  kept  in  mind, 
when  endeavoring  to  study  diseases  of  the  middle  ear,  for  it 
will  be  foun<l  upon  careful  examination  tliat  every  inilanimation 
invading  the  mucous  membrane  of  the  middle  ear,  in  the  vast 
rmijority  of  instances,  must  he  placed  in  one  of  these  two  general 
divisions.  Already  it  has  been  shown  that  catarrlial  inflamma- 
tion of  the  middle  ear  is  conservative  of  tissue,  and  limits  itf^elf 
strictly  to  the  ear.  But  there  is  a  large  number  of  cases  of  in- 
flammation of  the  nmcous  lining  of  the  middle  ear,  wliich  tend 
at  the  outset  to  the  formation  of  pus.  This  form  of  intlamnm- 
tion  of  the  middle  ear,  not  only  breaks  down  aud  destroy.s  the 
tissues  of  the  ear,  but  it  is  characterized  by  its  tendency  to  in- 
vade other  parts  of  tiie  head,  especially  the  crania]  cavity.  In 
this  virulent  form  it  not  unfrequently  produces  pyiemia,  embolic 
diaeaset)  in  the  abdominal  and  thoracic  viscera,  cerebral  abscess, 
and  death. 

BUBJECTIVE   SYMPTOMS. 

The  subjective  symptoms  of  acute  purulent  inflararaation  of 
the  middle  ear  are  usually  very  rapid  and  violent  in  their  suc- 
cession. They  are  chiefly  itchmg  and  tickling,  referred  to  the 
Eustachian  region  and  the  ear;  a  aense  of  fulness  and  uninter- 
mittent  pain  deep  in  the  ear,  which  is  greatly  increased  by 
coughing,  sneezing,  talking,  or  eating;  tenderness  of  the  au- 
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jacent  maxillar}"  articulation  (thoiigli  the  latter  symptom  is  not 
as  marked  in  this  disease  as  it  is  in  inflammation  of  the  external 
auditory  canal);  vertigo;  tinnitus  aurium;  and  hardness  of 
hearinjr. 

To  these  distressing  symptoms  in  the  ear.  is  added  pain  in  the 
side  of  the  head  corresponding  with  the  affected  ear,  running 
forward  to  the  eye,  temple,  and  frontal  sinus,  and  backward  to 
the  occiput. 

The  condition  of  the  sufferer  becomes  at  last  most  pitiable; 
every  movement  of  the  head  and  body  causes  intense  agony,  the 
eyes  roll  about  in  a  frenzy  of  pain,  no  eomfortabie  position  can 
be  obtained  either  in  pitting  or  in  lying  down,  and  even  the 
strongest  man  may  he  forced  to  shriek,  so  dreadful  is  the  suffer- 
ing from  acute  purulent  otitis  media.  If  the  victim  is  an  infant 
or  young  child,  all  these  symptoms  may  lie  mistaken  for  another 
disease,  very  often  for  incipient  brain-disease,  and  this  erroneous 
opinion  is  all  the  more  confirmed  by  the  not  uncommon  con- 
vulsion, into  which  the  child  may  be  thrown  by  its  frightful 
sufferings.  Usually  these  symptoms  are  relieved  by  a  spon- 
taneous rupture  of  the  drum-head  and  escape  of  purulent  matter. 
But  this  result  will  he  more  fully  discussed  under  the  considera- 
tion of  the  objective  symptoms  of  the  disease. 

It  becomes,  indeed,  one  of  the  prime  duties  of  a  physician  to 
be  on  the  lookout  for  the  acute  occurrence  of  this  disease  in 
children,  for  u]>on  its  timely  recognition  may  depend  the  life  of 
the  little  patient.  Certainly  much  suffering  would  be  avoided, 
perhaps  many  lives  saved,  if  the  ear  were  even  once  thought  of 
as  the  possible  cause  of  an  apparently  obscure  disease,  in  those 
too  young  to  tell  where  the  seat  of  their  pain  is. 

Not  only  in  children,  but  in  adults,  this  disease  is  one  of  the 
most  important  the  physician  meets.  The  importance  of  treat- 
ing it  properly  in  its  acute  stage  cannot  be  too  highly  estimated. 
Yet  it  is  lamentable  to  state  that  it  is  usually  entirely  disre- 
garded. 

Ilching  in  Throat  and  Ear. — The  itching  and  tickling  of  this 
disease  are  felt  running  from  the  throat,  along  the  Eustachian 
tube,  and  to  the  depths  of  the  ear,  or  v>ce  versa.  This  is  due  to  a 
direct  passage  of  the  inflammation  from  the  throat  to  the  ear, 
in  some  cases;  in  others,  it  is  purely  reflex,  like  ear-cough. 

Very  often  this  sense  of  itching  is  the  tirst  symptom  which 
calls  the  attention  of  tiie  patient  to  his  ear.  It  may,  however, 
be  entirely  overlooked,  and  the  ear  is  disregarded,  until  sharp 
pain  in  it  arrests  the  attention  of  tlie  sufferer. 

Pain. — In  the  pain  of  acute  purulent  inflammation  of  the  ear, 
we  have  perhaps  the  earliest  diagnostic  symptom  of  this  disease. 
It  will  be  found  that,  as  a  rule,  the  severity  and  continuance  of 
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pain  is  much  more  marked  than  in  the  catarrhal  form  of  in- 
flammation of  the  middle  ear. 

As  has  been  stated,  the  pain  in  that  disease  is  never  so  intense 
as  in  acute  purulent  inflammation  of  tlic  ear,  and  it  %'er3'  ot^en 
remits  during  the  daytime;  but  the  pain  in  the  acute  purulent 
disease  often  leaps  at  once  to  an  unendurable  severity,  and,  if 
left  to  itself,  is  eased  only  by  the  escape  of  pari  form  matter  from 
the  tympanic  cavit}'.  While  the  paiu  of  the  former  is  often  not 
severe  enough  to  keep  the  patient  from  his  dailv  avocation,  the 
pain  of  the  disease  under  cotisideration  is  usually  so  intense  as 
to  excite  secondary  symptoms  of  fever,  and  in  some  cases  de- 
lirium. 

Alteration  in  Hearing. — At  the  beginning  of  this  disease  the 
hearing  may  become  abnormally  sensitive,  and  ordinary  sounds 
will  cause  increase  of  pain  in  the  ear.  The  patient's  own  voice 
may  also  give  him  pain.  As  the  intlammation  advances  and  its 
results  are  more  fully  established,  the  hearing  will  grow  dull, 
and  by  the  lime  secretion  is  fully  established,  the  deafness  may 
be  great. 

The  subjective  noises  are  usually  very  annoying,  and  in  many 
cases  very  distressing.  Concerning  tinnitus  aurinm  and  all 
kinds  of  so-called  subjective  aural  sounds,  the  reader  is  referred 
to  page  352. 

Vertigo,  Fever,  and  Delirium. — Vertigo  may  be  a  6ym])tom  in 
this,  as  in  many  other  aural  diseases.  It  seems  most  marked 
after  secretion  is  established,  and  before  the  membrana  tympani 
is  rnptued.  It  is,  therefore,  a[)parently  due  to  pressure  com- 
municated to  the  labyrinth.  It  often  continues,  however,  after 
rupture  in  the  mettd)rana  tympani. 

Fever  and  delirium,  excited  by  the  intense  acute  inflamma- 
tion, must  be  treated  on  general  nrinciples,  with  this  exception, 
that  cold  applications  to  the  head,  near  the  affected  ear,  should 
be  avoided.  While  cold  may  allay  itiHammation  elsewhere,  no 
good  results  can  conie  from  its  npjilicatioii  to  an  acutely  in- 
flamed middle  ear.  This  is  due  to  the  special iy  bad  effects  of 
cold  in  any  form  upon  the  ear. 
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Membrana  Tympani. — If  the  drum-head  is  examined  in  the 
early  stages  of  this  disease,  it  will  be  found  congested  at  its 
periphery,  and  markedly  about  the  membrana  flaccida  and  tlie 
malleus.  Gradually  this  congestion  spreads  inward  from  the 
periphery  and  outward,  i.  c,  backward  ami  forward  from  the 
manubrium  of  the  malleus,  until  tlie  entire  drum-head  is  de- 
cidedly pinkish,  with  especially  deep  shades  in  its  upper  half. 
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When  80  much  congestion  has  occurred,  the  usual  contour  of 
the  membrane  will  be  less  marked,  the  handle  of  the  hammer 
will  be  less  distinct,  and  the  lustre  of  the  dermoid  layer,  and 
the  pyramid  of  light  will  disappear.  Vesicles  may  form  on  the 
membrana  tympani  at  this  point  of  the  disease,  but  they  are 
not  common.  The  normal  features  of  the  drum-head  are  thus 
made  to  vanish,  but  in  the  lighter  cases  they  may  not  become 
more  distorted  than  above  described,  while  in  the  severer  cases 
the  congestion  and  swelling  of  the  membrane  become  so  great 
that,  at  the  fundus  of  the  canal,  there  is  only  an  undefined  and 
sodden  red  diaphragm  in  the  rilace  of  the  normal  drum-head. 

Spontaricoits  Rupture  of  (he  Membrana  Tympani. — This  event  is 
to  be  regarded  as  a  chief  symptom  of  purulent  inflammation  of 
the  middle  ear.  Whatever  may  have  been  the  nature  of  the 
inflammatory  action  in  the  tympanum  at  the  outset,  it  will  be 
found  that  when  the  disease  has  advanced  so  far  lis  to  produce 
spontaneous  rupture  of  the  membrana  tympani,  the  matter 
discharged  through  such  a  ruptured  spot  w-ill  be  of  a  purulent 
nature.  This  is  in  keeping  with  the  tendency  of  the  disease  to 
break  down  tissue.  Mucus  in  large  amount  may  accumulate 
behind  the  membrana  tympani,  and,  after  clogging  the  tym- 
panum for  a  time,  be  absorbed.  It  cannot  be  shown  that  if  pus 
forms  in  the  tympanum  it  i.s  ever  absorbed,  or,  if  let  alone,  it 
escapes  in  auy  other  way  than  by  spontaneously  rapturing  the 
membrana  tympani.  Nor  does  nature  long  delay  the  rupturing 
of  the  membrana  tympani  after  pus  has  formed  in  the  tympanic 
cavity.  But  mucus  may  He  in  the  tympanum  long  after  all 
acute  symptoms  have  subsided,  and  is  usually  the  cause  of  the 
continued  deafness  after  a  comparatively  slight  attack  of  catar- 
rhal congestion  and  inflammation. 

In  acute  purulent  inflammation  of  the  tympanum,  the  mem- 
brana tympani  will  be  found  to  be  bulging  very  soon  after  the 
onset  of  the  acute  symptonis,  unless  the  membrana  tympani  is 
broken  down  early  in  the  inrtarnmatory  process.  The  bulging 
is  usually  conflued  to  the  posterior  half  of  the  membrana  tym- 
pani, because  all  the  eftbrts  of  blowing  the  nose,  sneezing,  and 
the  like,  force  the  products  of  inflammation  backwards  toward 
the  hinder  part  of  the  tynipauic  cavity. 
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COURSE. 


The  course  of  acute  purulent  inflammation  may,  therefore,  I 
said  to  tend  to  a  greater  or  loss  destructive  process  in  th 
mucous  lining  of  the  cavity  of  the  tympanum,  and  to  rupture 
of  the  membrana  tympani.  The  latter  event  is  usually  the  first 
destructive  result  of  the  disease,  and  is  very  likely  to  give  relief 
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to  pain.  In  some  of  the  more  violent  cases,  puiii  may  not  only 
continue,  but  inerease  after  tlie  rujiture  of  the  nietnlirane.  In 
Bueh  eases,  a  well-^nmniled  snsjiicion  may  lie  urouseil  that  the 
disease  has  invaded  jiarfs  deeper  llian  tlie  mucous  lining  of  the 
drum-ca%'ity,  and  that  it  is  likely  that  either  the  mastoid  cells, 
or  the  eranial  cavity,  oi-  both,  may  liavo  become  aflcctcii. 

Autlicutic  accounts  of  death  resultine;  directly  fnnn  acute 
purulent  inflammation  of  the  ear  are  rai'e — though  doubtleBS 
death  has  oeeuri'eU  from  tliia  disease  in  its  early  stages,  but  has 
been  set  down  to  other  causes.  Death  from  the  chronic  form  is 
a  common  occurrence. 

Fosi^ilile  Fal'iUlii  of  the  Acute  Form  of  Pimdevt  Ivfammaiion  of 
the  JIIi<'h/lc  E<ir. — It  is  a  great  misf'orluiie,  lint  one  to  be  attributed 
to  the  hitherto  imperfect  moans  of  examining  the  ear,  and  the 
consecpient  ignorance  concerning  the  processes  which  go  on 
there,  that  so  few  positive  and  accurate  liicts  can  be  found  as  to 
tlie  number  of  deatiis  occurring  from  acute  purulent  intiamma- 
tion  in  a  previonslj-  healthy  ear.  Most  writers  mention  its 
occurrence,  but  few  give  details  of  cases. 

Tfiynbee'  found  that  the  dui'a  mater  partook  in  the  tympanic 
intlammation  of  typlius  fever,  which  tact  wiiuki  seem  tn  indicate 
that  tlie  tympanic  disease  shared  largely  in  llie  fatal  result. 
Bezold^  has  found  that  the  tympanum  is  attacked  by  purulent  in- 
tiammation  in  four  percent,  oi'all  cases  ttf  typhoid  fever.  Itard, 
quoted  by  Toyidtee,  gives  an  authentic  account  ot  death  in  a 
snort  time  after  the  onset  of  acute  tympani<'  tliseasc,  the  latter 
being  undoubtedly  the  cause  of  death.  Wilde'  says  death 
occurs  frequently  from  acute  inflammation  of  the  ear,  among 
the  lower  classes  in  Ireland;  but  he  gives  no  account  of  these 
cases,  probably  because  he  considered  them  so  well  known  as  to 
neerl  no  illustration. 

Dr.  Edward  [I.  Clarke,*  of  Boston,  has  narrated  a  case  occur- 
ring in  iiirt  practice,  of  a  boy,  in  whom  the  acute  inflammation 
of  the  middle  ear  proved  fatal  in  fourteen  weeks  atU-r  its  onset, 
by  producing  an  abscess  in  the  i)rain.  In  this  case  the  inflam- 
mation of  the  middle  ear  [lasscd  through  the  tegmen  tymj>ani 
and  thence  to  the  brain.  "Tlie  nioisltire  and  redness  of  the 
petrous  bone  at  that  point  served  to  mark  the  track  of  the 
disease.'' 

This  case  was  of  three  weeks'  standing  when  Dr.  Clarke 
first  had  the  o]>portunity  of  treating  it,  and  he  \ery  justly  ob- 
serves: "If  it  had  been  [lossible  to  arrest  the  disease  when  it 
first  attacked  the  ear,  and  before  the  bone,  or  rather  the  peri- 
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OPteum,  was  invaded,  the  life  of  the  patient  would  jirobably 
have  i)ecn  saved."' 

I  saw,  not  long  since,  in  the  Philadelphia  Tiifirmarr  for  Dii^ 
eases  of  the  Ear,  a  case  of  acute  intlamniation  of  the  tympanic 
cavity,  in  a  woman  thirty  years  old,  which  proved  fatal  in  less 
than  a  month,  hy  an  extension  to  the  mastoid  cells  and  brain. 
The  patient  rejected  the  treatment  jtroposed  to  her,  viz.,  trephin- 
ing  the  outer  wall  of  (he  mastoid  portion,  and  did  not  return  to 
the  Inlirmary:  hut  I  learned  from  her  friends  that  she  at  last 
8uc<umbed,  with  every  symptom  of  moat  violent  iuflamaiation 
of  the  lirain. 

Though  these  cases  show  the  course  acute  inflammation  of  the 
drum-cavity  may  take,  it  usually  pursues  a  more  favorable 
course.  But  they  show  the  importance  of  early  and  intelligent 
treatment. 

Darolles'  has  given  an  account  of  acute  otitis  media  purulenta 
of  the  right  side,  followed  by  facial  paralysis  on  the  same  side 
on  the  tenth  day;  acute  meningitis  was  caused  in  this  case  by 
irruption  of  the  pus  into  the  aqueduct  of  Fallopius.  On  the 
sixteenth  day  profuse  sweating,  involuntary  discharges  of  urine 
and  feces,  jiaralysis  of  the  left  arm,  dilated  pupils,  reacting 
sluggisldy,  thready  pulse,  temperature  40.6°  C.,  were  noted. 
Death  occurred  the  same  evening.  The  post-mortem  examina- 
tion  revealed:  Veins  of  the  pia  and  dura  mater  greatly  con- 
gested; copious  ]nirulent  infiltration  into  the  subarachnoid 
cellular  tissue,  contined  chiefly  to  the  base,  and  the  convexity  of 
the  right  hemisjihere;  on  the  leftside  only  those  portions  of  the 
^rain  overlying  the  sphenoid  bone  were  affected.  Small  in- 
Pulated  purulent  foci  wore  found  along  the  bloodvessels  of  the 
■convexity  of  the  brain.  The  pia  mater  adhered  at  several  points 
\io  the  gray  substance. 

The  outer  surface  of  the  petrous  bone  presented  no  abnormal 
feature,  but  the  tvmpanic  cavity  was  tilled  with  pus,  in  which 
tJie  ossicles  tloate<l  about  fre«.  A  small  perforation  the  size 
u  pin-hea<l  was  f(»\ind  in  the  upper  segment  of  the  drum-head; 
the  mastoid  cells  were  also  filled  with  pus. 

The  facial  nerve  was  exposed  as  far  as  its  second  turn,  at  the 
Fallopian  hiatus,  and  was  covered  throughout  its  course  with 
thick  pus,     Tlic  other  walls  of  the  tynipanum  were  normal. 

Or.  (ijihde'  has  ivlated  a  case  of  death  resulting  from  an  acut 
purulent  inrtamniation  of  the  middle  ear.     The  patient  was 
young  private  soldier,  utuler  Dr.  GiiJide's  observation  in  Ma^jde- 
l>urgi  (Icrmany.     The  acute  symptoms  occurred  on  the  27th  of 

'  Loc.  cli ,  IV  \' 

•  ntillrtin  lie  In  SooiMo  AnKt.'in^uo  d»  P»m,  1  fiac.,  1875.    See  review 
Kiilin,  .\t\>liiv  f  OI(ifi>l>.'ilk  ,  IW   X  S.  2rtS. 

•  Aw>hiv  t  Ohivnhpiltt  .  X.  K,.  Bd  ii.  S.  fl«. 
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August,  but  appeared  to  subside  after  a  f^W^hx  discharge  had 
occurred  iVoiii  tbii  iitfected  ear,  the  riglit.  By  the  12tb  of  Septem- 
ber, however,  the  diaeluirge  from  the  car  and  the  pain  lia%'iiig 
in  the  meajitinie  ceased,  the  patient  eotnplaiued  otu;e  more  of 
pain  iu  the  ear,  and  his  mastoid  portion  was  found  to  be  very 
sensitive  to  pressure.  Xotwithstandinjr  rest  in  bed  and  free 
leecliing  behind  tlie  affected  car,  cerebral  symptoms  set  in,  and 
oil  the  .'^ecund  day  atter  the  appearance  of  the  symptoms  the 
man  died. 

Tiie  post-mortem  examination  revealed  that  tlie  pus  had  ac- 
cunmlated  in  the  tympanic  cavity  in  large  amount,  but  instead 
of  bursting  tliroiigh  tlie  menibrana  tymimni  a  second  time,  and 
thus  saving  the  life  of  the  patient,  ir  had  forced  its  way  into  the 
mastoid  cavity,  and  thence  through  a  ikfectivc  spot  in  its  posterior 
wall,  until  the  products  of  inilaniniation  were  brought  in  contact 
with  tlie  dura  mater.  This,  of  course,  set  up  an  irritation  in  the 
covering  of  the  brain,  and  fatal  meningitis  soon  followed.  A 
free  opening  in  the  membrana  tympani  might  liave  saved  this 
man's  life. 

I  have  observed,  not  iiitVequcntly,  that  a  perforation  in  the 
menibrana  tympani  will  heal  u|i  after  giving  vent  to  some  of 
tiie  products  of  inUammation  in  the  tympanum,  but  before  the 
cavity  is  entirely  drained.  If  tiie  case  is  wutciied  now  for 
several  days,  it  will  be  found  that  there  i.s  a  return  of  pain,  and 
the  dnim-liead  will  be  seen  to  be  bulging  again.  Disease  may 
have  already  thickened  it  so  much  that  it  will  not  give  way  as 
quickly  as  it  did  before,  and  therefore  it  l)ecomes  imperative  to 
open  it  artilieialty,  and  allow  whatever  may  iiave  accumulated 
behind  it  to  escape.  In  stuiie  cases,  before  the  acute  proeeae 
had  entirely  disajipeared,  I  have  found  it  necessary  to  puncture 
the  mendirana  tympani  a  second  time. 


kticlo*;y. 


Tlie  most  usual  causes  of  acute  jnirulcnt  inflammation  of  the 
middle  ear  are  the  exanthemata,  local  cold  in  various  forms,  and 
direct  violence  to  the  car.  The  first  tv\'b  are  well  known  as  the 
most  fruitful  sources  of  this  severe  mabidy.  Whooping-cough 
also  very  often  produces  acute  purulent  ilisoase  of  the  tympunum. 

When  acute  pundont  intlanunation  arises  in  these  diseases  it 
is  always  a  serious  complication,  cliietly  because  it  is  either  un- 
recognized or  neglected  tor  the  supposed  sake  of  more  attention 
to  tlie  general  disease.  The  latter,  however,  can  receive  every 
possible  attention,  while  the  ear-disease  geta  its  share  too. 

Even  if  the  attenttnn  is  not  drawn  to  the  ear  by  sym[)tom8  of 
aural  disease,  the  knowledge  that  the  latter  is  likely  to  occur  in 
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the  alrearly  named  maladies,  should  prompt  an  early  and  careful 
examination  of  the  ears  in  every  ca.su  of  exantliematous  disease. 
If  the  treatment  of  the  ear  were  made  an  important  part  of  the 
general  treatment,  the  latter  would  certainly  be  moj-e  efieotual 
in  the  exanthemata,  fur  not  only  would  the  general  disease  run 
a  more  favorable  course  in  its  acute  stages,  because  relieved  of 
a  most  painful  comjilication,  hut  there  would  be  less  chronic 
purulent  disease  of  the  ear  with  its  dreadful  results,  following 
in  tlie  track  of  the  abovc-tiiinied  affections.  Mr.  llinton.'  of 
London,  \\as  of  the  opinion  that  the  mortality  from  scarlatina 
might  be  diiiiinisheil  by  bestowing  care  upon  the  ears  when 
affected  by  that  disease. 

Cold  Badnnrj;  its  Efeci  on  the  Middle  Jvir.— The  efiect  of  cold 
bathing  on  tlie  ear  has  received  of  late  a  good  amount  of  the 
attention  due  it.  The  expo.sure  of  the  ear  to  cold  water,  in 
diving,  seti-batiiing,  arid  the  like,  seems  to  be  a  vcr}-  common 
cause  of  acute  iiitluninuition  in  the  niidille  ear.  While  it  cannot 
be  denied  that  gea-bathing  applied  to  the  general  cutaneous 
surface  may  be  very  benclicial  in  certain  forms  of  ear-disease, 
the  contai-t  of  cold  water  with  the  membrana  tympani  is  always 
fraught  with  danger  to  the  ear. 

Therefore  all  {'orms  of  colil-water  bathing  must  be  so  con- 
ducted a.'i  to  preclude  this  dangerous  contact  of  cold  water  with 
the  drum-rnembrane.  This  can  be  done  only  by  keeping  the 
head  above  water,  or  by  stopping  up  the  external  ears,  if  the 
head  is  tf>  go  under  the  surface  of  the  water.  This  may  seem 
an  extreme  view,  and  it  may  be  said  thtit  thousands  bathe  with- 
out iiicurrinj;  acute  inflammation  in  tlie  ear.  fcfuch  mav  be  the 
case,  but  while  acute  processes  nn\y  be  avf)ided,  it  is  equally 
certain  that  the  frequent  contact  of  cold  water  with  the  mem- 
brana tympani,  lays  tlie  foundation  of  chronic  deafness  of  a 
catarrhal  variety.  In  the  latter  case  the  conservative  force  of 
nature  thickens  the  druni-niumbrane  in  order  to  resist  the 
frequent  asi?aults  of  the  cold  water,  which  is  allowed  to  enter 
the  external  auditory  canal.  The  fretiiient  entrance  of  cold 
water  into  the  external  auditory  canal  induces  a  tendency  to  a 
chronic  dermatiti?  and  periostitis  of  that  part  of  the  ear. 

It  is  noteworthy  that  no  mammal  Init  nuin  goes  voluntarily 
under  water,  without  being  provided  with  a  meaus  of  prevent- 
ing the  water  from  running  into  the  ears.  It  is  a  fact  well 
known  to  many  that  hunting  dogs  taught  to  dive,  become  deaf. 

Acute  Injianimfition  of  the  'Dimpnnic  Cncitj  produced  by  Concus- 
sion,— Now  and  then  an  acute  inflammation  in  the  drum-cavity 
is  set  up  by  a  fall,  u  blow  upon  the  auricle,  or  an  explosion  near 
the  ear.     In  such  a  case  the  traumatic  force  seems  to  be  the 

'  Questions  of  Aural  Surgery,  p.  138. 
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powerful  conijiression  of  the  air  in  tiie  external  aiKlitorv  canal 
and  tympanic  cavity,  bronght  al>out  by  the  sudden  concussion. 

These  cases  are  entirely  distinct  frotn  oases  of  deafness  result- 
ing from  concussion  of  the  nervons  apparatus  of  the  ear.  In 
the  latter  we  find  deafness,  unattended  i)}'  any  signs  of  acute 
ioHaniinjition  of  the  middle  ear,  the  only  symptom. 

When  an  acute  inflammation  in  the  middle  ear  is  caused  by 
a  fall,  an  explanation  may  be  son<jht  for  in  the  peculiar  way  in 
which  the  force  of  the  fall  is  spent  upon  the  air  of  the  tympanic 
cavity.  The  concussion  of  tlie  air  in  this  cavity  may  be  so 
powerful  as  really  to  wound  the  mucous  membrane.  As  no 
direct  violence  is  offered  to  the  middle  ear  in  these  cases,  the 
iiitlammatioii  must  be  due  to  the  efiect  of  the  violent  oscillation 
of  the  air  in  the  tympanic  cavity. 

I  have  seen  but  one  case  of  acute  intlammation  of  the  middle 
ear  resulting  from  a  fall,  and  that  was  in  Politzer's  clinic,  in 
Vienna,  in  1872.  Prof.  Politzer  stated,  at  that  time,  that  "he 
had  seen  a  few  cases  of  what  he  termed  /raumatic  catarrh'  of 
the  middle  ear,  a  disease  entirely  distinct  from  those  forms  of 
disease  resulting  from  concussion  of  the  cochlea." 

Arute  Purulent  Lifiatnmatiun.  of  the  T'ynipainc  Givity,  from  a 
Blow  on  the  Auricle. — I  have  observed  acute  inflammation  in  the 
tympanic  cavity,  following  a  blow  on  the  auricle,  in  a  boy 
thirteen  years  old,  who  was  struck  on  the  ear  by  a  ball. 

There  was,  in  this  case,  very  little  external  otitis,  the  auditory 
canal  remained  unswoUeu,  though  rather  more  tender  than 
usual,  there  was  pain  deep  in  the  ear,  with  tinnitus  and  deaf- 
ness, great  redness  and  swelling  of  the  membruna  tympani, 
perforation  of  the  same,  and  a  discharge  of  blood,  mucus,  and 
pus  from  the  tympatium.  Mastication  was  painful  to  the  affected 
ear,  and  the  boy  lost  appetite  and  strength.  Inflation  of  the 
tymi>anum  wa,s  easily  done  by  the  method  of  Valsalva  and  by 
that  of  i'olitzer,  showing  no  obstruction  in  the  Eustachian  tube. 
The  oar  was  syringed  regularly  each  day  with  warm  water,  and 
mild  astringents  were  instilled  into  it,  tonics  were  given,  and 
in  six  weeks  the  boy  began  to  recover  his  health  and  hearing, 
both  of  which  were  finally  restored.  Concussion  [dainly  caused 
this  case  of  tympanal  inflammation.  Its  mode  of  action  was  by 
a  sudden  coni[)rcssion  of  the  column  of  air  in  the  auditory 
canat,  as  the  ball  struck  the  auricle,  ami  by  a  consequent  forcing 
inward  of  the  membrana  tympani,  and  a  violent  shaking  of  the 
delicate  structures  in  the  middle  ear. 

Very  interesting  eases  of  fliis  kind  of  acute  inflammation  of 
the  middle  ear  produced  by  concussion,  are  four  rejiurted  by 


'  Siiissv  ntliirlp^  t<i   n   niinilar  fortn  of  diieiue,  Englich   trnnslation    by   N.  R. 
Smith,  IJaltimore,  1829,  p.  100. 
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Dr.  J.  Orne  Green.'  Two  of  tlicse  cases  of  acute  tj'rapanal  dis- 
ease were  caused  hy  an  exiilosion-  of  a  bag  of  ga8,  one  bv  a  blow 
on  the  ear  from  a  policeman's  club,  and  a  fourth  hy  a  fall  thirty 
feet,  upon  the  head.  In  all  of  these  cases  the  drum-membrane 
was  ruptured  by  the  traumatic  force,  and  in  the  first  three 
purulent,  and  in  the  last-named  simple,  catarrhal  inflammation 
ensued.  These  cases  are  examples  of  accidental  injury-  to  the 
sound-conducting  apparatus  of  the  ear,  and  should  be  carefully 
diagnosticated  from  cases  of  partial  or  total  loss  of  hearing, 
from  accidental  injury  to  the  brain  or  nervous  structures  of  the 
ear.  Such  cases  become  of  the  greatest  importance  in  legal 
medicine  on  account  of  the  accuracy  of  diagnosis  demanded  by 
their  oeciirrence. 

Not  long  since,  an  intelligent  man  presented  himself  for 
treatment  of  deafness  and  tinnitus  resulting,  as  he  said,  from  a 
blow  on  the  ear,  from  a  policeman's  club,  a  few  days  before. 
He  stoutly  asserted  the  integrity  of  his  ear  before  the  blow,  but 
after  remo%al  of  dried  bloo»l  from  the  auditorv  canal  I  found  an 
unmistakably  chronically  diseased  drum-head,  and,  on  examin- 
ing the  fauces,  a  nKirkudly  granular  ]»hnrynx.  On  the  next  day, 
after  the  drum-head  had  become  dry  from  the  water  syringed 
into  the  car,  it  was  found  to  be  lustreless  and  retracted,  the 
handle  of  tlie  malleus  jirominent  and  twisted  on  its  long  vertical 
diameter,  and  the  lower  segment  of  the  drum-head  contained 
calcareous  spots.  The  Eustachian  tube  was  pervious  to  the  air 
of  the  catheter. 

With  all  tlicse  features  of  chronically  diseased  throat  and  a 
more  or  less  atrophied  drum-head,  an  opinion  as  to  the  cause  of 
deafness  should  be  given  guardedly.  It  is  well  known  that  a 
progressive  hardness  of  hearing  may  advance  very  far,  before 
the  attention  of  the  patient  is  drawn  to  it.  In  the  case  just 
mentioned,  it  apjicars  probable,  to  one  familiar  with  aural  dis 
ease,  that  the  blow  from  the  policeman's  club  was  not  the  sole 
cause  of  the  deafness,  yet,  at  the  first  recital  of  such  a  case,  one 
naturally  thinks  immediately  of  an  acute  injury  to  the  nervous 
structures  of  the  ear. 

DIAGNOSIS. 


I 


In  the  diagnosis  of  this  disease  there  are  several  prominent 
subjective  and  objective  symptoms  for  guidance.  In  the  first 
instance,  the  severity  of  the  jmin  will  be  so  much  greater  and 
persistent  than  that  of  acute  catarrli,  that  it  alone  will  aid  in 

*  TransiictionB  American  Ololopcal  Society,  1872. 

'  One  of  the  two  crises  cmisod  by  explosion  was  under  the  cure  of  Dr.  Shuw,  l<> 
whom  Dr.  Green  acknowledges  hini!>elf  indebted  for  ibo  note*  of  the  c»se  (loc. 
cit.). 
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forming  a  true  diagiiosiB,  ami  the  general  systemic  disturbance 
which  also  accompanies  it,  will  he  an  additional  evidence  as  to 
the  real  nature  of'  this  disease.  With  all  this  intense  pain  iu 
the  car,  we  may  he  surprised  to  find  the  auricle  and  meatus  not 
scnsitiv-e  to  gentle  traction.  This  latter  feature  of  the  disease 
sliould  at  ouce  free  our  minds  from  the  idea  that  the  pain  is 
caused  by  any  form  of  external  otitis. 

In  either  the  eireumserihed  or  diffuse  variet}'  nf  external 
otitis,  the  slightest  manipulation  of  the  auricle  and  auditory 
canal  is  usually  attended  with  pain.  The  objective  symptoms, 
too,  in  external  otitis,  enable  us  to  form  a  diagnosis  between -it 
and  acute  inflammation  in  the  middle  ear.  The  ditferential 
diagnosis  becomes  more  difhcult  when  there  is  a  diffuse  external 
otitis  consecutive  to  the  tympanic  inflammation,  especially  if 
the  former  should  close  the  auditory  canal.  This  closure,  how- 
ever, is  not  so  likely  to  occur  in  the  lonsccH/h-e  as  in  the  idio- 
pathic form  of  external  otitis.  Another  aid  in  diagnosis  is  the 
fact  that  diffuse  external  otitis,  consecutive  to  an  acute  inflam- 
mation of  the  middle  eai-,  is  comparatively  rare,  and  not  very 
rapid  in  its  onset.  Tiefuro  it  api>ears,  an  opportunity  is  gen- 
erally att'orded  to  examine  the  meinbrana  tympani  and  establish 
a  diagnosis  of  the  original  tymjianic  disease.  If  doubt  is  still 
present,  as  to  the  condition  of  tlie  drum-cavity,  its  state  must 
be  further  determined  by  the  use  of  the  Eustachian  catheter, 
inspection  of  the  fauces  and  uares,  and  a  careful  noting  of  all 
the  general  symptoms. 

JEHirarlic/iv/ii  Jjcriii/ed  mtd  oiherwise  Diseased  Trrfk. — The  fvain  of 
acute  intlamnuition  of  the  tympanic  cavity  may  be  confounded 
with  that  caused  by  diseased  teeth,  and  other  dental  irritation. 
Von  Troeltsch  has  already  noticed  that  it  is  often  diflicult  to  dis- 
tinguish pain  in  the  molar  teeth  from  pain  in  the  middle  ear. 
Many  cases  of  earache  occur,  not  only  in  those  with  neglected 
carious  teeth,  but  in  the  more  fortunate  whose  teeth  are  tilled 
with  gold.  In  the  latter,  otalgia  is  often  produced  by  inflam- 
mation and  caries  beneath  the  filling.  I  see  constantly  many 
cases  in  the  former  class,  in  the  Infirmary,  and  now  and  then 
cases  of  the  hitter  variety  present  themselves  in  [>rivate.  Al- 
thougli,  in  such  cases,  the  objective  aural  .symi>toms  would 
remove  all  doubt  from  tlie  mind  of  one  familiar  with  the  ap- 
pearances of  a  normal  ear,  still,  the  possible  cause  of  pain  in 
the  ear,  arising  from  diseased  teeth,  should  be  borne  in  mind 
until  the  diagnosis  of  a  different  cause  is  fully  established. 
Wiienever  we  find  earache  without  sufficient  objective  symp- 
t<jmsof  its  cause,  it  is  never  amiss  to  inquire  after  the  conditioa 
of  the  teetii. 

Rau'  says  that,  in  young  children,  dentition  is  always  attended 


*  Uhrenheilkundc,  p.  158,  Berlin,  1860. 
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with  irritation  in.  and  sometimeB  discharge  from,  the  skin  lining 
the  external  auditory  canal.  (See  p.  89.)  The  fact  that  an 
unchanging  pain  is  usually  the  o«/</  symptora  present  in  otalgia 
due  tt)  a  diseased  tooth,  will  aid  the  diagnosis. 

Upon  reviewing  the  records  of  fifteen  hundred  cases  of  ear- 
disease  observed  by  hini,  Sexton'  found  that  the  teeth  are  the 
seat  of  disease  more  frequently  than  was  at  first  suspected,  and 
of  these  cj^es,  fully  one-third  owed  the  origin  and  continuance 
of  their  aural  malady  to  the  dental  disease,  to  a  greater  or  less 
degree.     This  excitation  of  disease  in  the  ear  by  uiseased  teeth, 

fyms,  and  buccal  surfaces  in  the  month,  is  succinctly  explained 
y  the  continuity  of  nerve-fibre — not  simply  a  continuity  of 
sensori-motor  nerve-fibres,  but  in  the  relation  of  the  vaso-motor 
nerves  and  their  functions  (Woakea). 

Sexton  further  states  that  the  ear  begins  to  suffer  from  sy-ra- 
pathetic  dental  irritation  from  the  time  of  the  appearance  of  the 
two  central  incisors  of  the  lower  jaw;  that  during  second  denti- 
tion the  mouth  has  but  httle  rest,  and  hence  there  may  be  re- 
flected from  it  an  irritation  in  the  form  of  engorgement,  to  the 
middle  ear,  and  hypertrophy  of  the  gums  and  epulis  may  b« 
reganled  as  probable  causes  of  aural  disease  in  later  years. 

lie  also  draws  attention  to  possible  detrimental  action  on  the 
mouth,  and  thence  upon  the  ear,  from  bad  plates  holding  artifi- 
cial teeth,  and  from  poisonous  substances  entering  into  fillings 
for  cavities  (especially  amalgams  containing  mercury). 

Appearances  of  the  Membrana  Timpani. — The  general  alteration 
of  the  membrana  tympani  is  more  intense  in  acute  purulent 
otitis  media  than  in  the  catarrhal  form.  The  membrane  will 
be  found  passing  from  a  stage  of  congestion  around  its  periphery 
and  malleus,  to  successive  ones  of  greater  intensity,  until  all  its 
contours  are  lost,  and  either  a  bulging  or  a  misshapen  diaphragm 
is  seen  at  the  fundus  of  the  auditory  canal.  But  we  cannot 
point  out  any  specific  symptom  in  the  membrana  tympani  as 
peculiar  to  this  disease;  it  is  rather  the  general  and  severe  im- 
plication of  the  whole  membrane  that  would  seem  to  distinc- 
tively mark  its  condition  in  this  disease. 

Whenever  any  matter  collects  l>ehind  the  membrana  tympani 
in  quantities  large  enough  to  force  the  latter  to  bulge,  such  pro- 
trusion is  almost  invariably  in  the  posterior  half  of  the  mem- 
brane. If  the  membrane  has  not  been  thickened  by  previous 
catarrhal  disease,  it  is  more  apt  to  give  way  spootaneonsly  in 
the  acute  purulent  form  than  in  the  acute  catarrhal  form  of 
otitis.  Bulging  is  hence  more  common  in  the  latter  than  in 
the  former  disease. 

Whenever  the  membrane  appears  to  be  in  hillocks,  or  pack- 


>  AmericBa  JuonuJ  ot  tb«  M*dk»I  SritBoei,  Jaa.  1 
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cred,  there  is  uiost  prolialily  exceptional  imiilieution  of  its 
dermoid  layer,  in  all  likeliliood  due  to  a  coiisc'utivc  diffuse 
external  otitis.  The  latter  may  not  advance  further  outward 
thau  the  immediate  region  of  the  membrana  tympaui ;  or  it 
may,  unfortunately,  invade  the  entire  externa!  ear. 
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PROGNOSIS    AND    TREATMENT. 
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The  prognosis  in  properly  treated  acute  [lurulent  inflamma- 
tion of  the  miildle  ear,  tljuugli  u.siuilly  liivorable,  must  always 
be  modified  by  the  cause  of  the  disease  and  the  general  condition 
and  age  of  the  patient.  The  cases  arising  in  nuutc  exanthemata 
are  tlie  least  favorable,  hccau^e  iisusilly  neglected.  Those  oeeur- 
ring  in  an  ear  previously  disease<l,  or  in  one  occluded  to  an 
extent  likely  to  prevent  the  escajic  of  the  products  of  inflam- 
niatiou,  must  he  considered  as  gravely  complicated,  not  only  aa 
to  the  iiearing,  but  as  to  the  life  of  tbe  suti'ercr.  An  ordinary 
uncomplicated  case  of  acute  inflammation  of  the  middle  ear, 
arising  from  cold  or  from  traumatic  violence,  is  rarely  fatal  to 
life:  This  disease  usually  causes,  however,  some  permanent 
alteration  in  the  hearing,  though  the  amount  is  small  in  tlie 
properly  treated  cases. 

The  treatment  of  acute  tympanic  inflammation  iiiiist  be  em- 
phatically antiphlogistic.  The  endeavor  must  be  to  reduce  the 
congestion  and  pain,  and  fo  prevent  .vipp>ira(inn.  Tiio  patient 
should  be  housed  if  the  weather  is  eokl  or  inclement  in  any 
way,  and  in  most  cases  it  will  be  best  to  confine  the  patient  to 
a  warm  room.  If  the  .sufl'ercr  can  be  kept  quiet  and  ctmifort- 
able  in  bed,  the  sudorilic  treatment  will  be  enhanced.  The 
bowels  should  be  opened  by  a  saline  cathartic  if  they  are  at  all 
cotdined,  and  the  perspiratory  action  of  the  skin  promoted  by 
the  administration  of  sweet  spirits  of  nitre,  Dover's  powder, 
neutral  mixture,  and  the  like.  The  pain  should  he  controlled, 
if  possible,  by  aconite — this  drug  liaving  especial  effect  on  tlie 
fifth  and,  perhaps,  other  crania!  nerves.  The  one-tenth  of  a  grain 
of  the  alcoholic  extract  of  aconite  (U.  S.  P.)  may  be  administered 
every  half  hour  or  hour,  according  to  the  age  and  susccptiliility 
of  the  patient.  The  sulphide  of  calcium,  in  doses  of  one-tentn 
of  a  grain  every  half  hour  or  hour,  lias  seemed  in  many  instances 
to  abort  an  acute  inflammatory  process  in  the  ear,  in  adults. 
But  care  must  be  taken  not  to  give  too  large  doses,  nor  doses 
too  long  continued,  as  doses  as  high  as  two  to  four  grains  in 
twenty-four  hours  have  deranged  the  bowels  and  kidneys,  pro- 
ducing diarrhu'a  and  strangury.  The  bromides  in  many  cases 
will  liave  a  calming  effect  u[)on  the  nerves,  and  opium  and 
morphia  will  aid  greatly  in  casing  the  intense  pain  of  acute  in- 
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flammation  of  the  middle  ear.  Combined  with  the  constitu- 
tional treatment  jn^t  detailed,  local  dry  warmth  niav  be  em- 
{jloyed.  A  hot-water  rubber  bag,  or  u  flat  six-ounce  bottle,  may 
je  tilled  with  hot  water  and  ke]>t  against  or  in  front  of  the  auricle 
on  the  affected  side.  In  many  instances  a  sad-iron,  a  stone,  or  a 
brick,  may  be  heated  and  wrajiped  in  a  piece  of  blanket  and 
then  kejrt  close  agaitist  the  jminful  ear.  These  forms  of  dry 
heat  should  be  tried  licfore  resorting  to  warm  irrigations.  It", 
howevei",  in  spite  of  all  efforts  made  by  the  aforesaid  methods 
for  relief  the  pain  increases,  warm  irrigations  may  be  tried, 
either  by  the  syringe  or  some  form  of  aural  douche,  or  by 
means  of  a  piece  of  rubber  tubing  and  a  basin  or  pitcher  of  hot 
water,  the  two  latter  being  arranged  to  work  together  by  means 
of  the  siphon  principle.  A  very  simple  and  efficient  way  of 
a]»plying  hot  water  to  the  ear  is  by  means  of  a  spoon,  dipping 
the  water  from  a  cup  and  filling  the  painful  car  with  hot  water 
every  few  minutes,  according  to  the  temperature  of  the  water 
and  the  feelings  of  the  patient.  'If  the  inflammatory  symp- 
toms, however,  increase,  and  the  pain  become  more  intense,  the 
disease  and  the  tendency  to  suppuration  may  be  further  com- 
bated by  leeching.  This  is  best  accomplished  by  placing  the 
leeches  close  to  the  ear.  The  points  to  which  they  should  be 
made  to  attach  themselves,  are  close  in  front  of  the  tragus  anil 
along  the  limits  of  the  auricle  where  it  fades  into  the  cheek. 

If  the  pain  and  tenderness  are  marked  in  the  region  of  the 
mastoid  portion  of  the  temporal  bone,  some  of  the  leeches 
should  be  placed  in  the  hollow  close  under  the  auricle,  and 
over  the  mastoid.  The  so-called  European  or  Swedish  leeches 
will  be  found  the  best,  because  the  largest  and  strongest.  From 
three  to  six  of  such  leeches  will  usually  relieve  the  pain  and 
check  the  advance  of  inflammation,  if  they  are  put  on  in  time. 
From  three  to  six  ounces  of  blood  should  be  drawn  in  the 
earliest  stages  of  the  disease. 

If  any  of  the  products  of  inflammation  have  appeared,  deple- 
tion by  this  means  is  most  positively  contraindicated ;  if  blood 
is  to  be  drawn,  it  must  be  done  near  the  outset  of  the  inflamma- 
tion. Of  course,  this  is  a  mode  of  treatment  more  easily  carried 
out  in  a  city  and  upon  adults;  but  even  children  will  submit 
rather  than  sufter. 

J'ararrnltsis  of  (he  Drum-head. — The  drum-head  should  be  fre- 
quently and  carefully  examined,  and  if  the  slightest  bulging 
appears  in  it,  or  if  the  products  of  inflammation  oecome  visible 
through  it,  and  it  appears  likely  to  be  ru]itured,  it  will  be  lietter 
for  the  surgeon  to  choose  the  place  of  opening  than  to  leave  it 
to  nature.  The  liest  point  for  jiaraceiitcsis  of  tlie  drum-liead 
has  been  found  to  be  the  po8tero-inferior()ua<lrant,  for  from  that 
point  the  tympanic  cavity  is  most  easily  drained.     Nature  may 
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rupture  tlie  druiu-hcad  at  any  point,  but  since  perforations  iti 
the  postci'ior  parts  of  the  nienibnina  tymjiaiii  heal  more  rapidly 
than  tliose  elsewhere  in  the  memhrane,  and  as  perfect  drainage 
of  the  driim-cavity  is  very  important  and  most  easily  accom- 
plished from  below,  it  is  best  to  select  the  point  named,  for  in- 
cising the  membrana  tyinpani.  But  jiaraceiitesis  is  never  to  be 
resorted  to  simply  to  relievo  pain.  It  should  be  performed  only 
to  jiennit  the  escape  of  the  products  of  inflammation  from  the 
druui-cavity  (p.  369). 

All  forms  of  continued  ponUiciiig  should  be  most  carefully  and 
especialli/  avoided  in  acute  injlanimatiim  of  (he  drum-cavity.  In  the 
first  jilaee,  they  cannot  be  brought  into  very  close  pro.ximity 
with  the  diseased  spot;  and,  sci'oiully,  in  any  event,  they  favor 
too  great  a  maceration,  and  conserpient  formation  of  granula- 
tions in  the  ear.  They  are,  therefore,  especially  evil  in  aural 
diseases,  for  the  formation  of  granulations,  brouccht  about  by  a 
poultice  to  the  ear,  mechaiucally  interferes  with  the  escape  of 
matter  from  the  ear  and  inspection  of  the  membnina  tynipani, 
and  they  may  leave  the  organ  chronically  diseased,  or  destroy 
its  functions  altogether.  This  is  the  e.xi>erience  of  every  aurist, 
and  is  amply  testified  to  in  every  modern  work  on  Otology. 

A  kind  of  compromise  may  be  made  with  the  old  prejudice 
in  favor  of  poultices  over  the  ear,  by  allowing  the  patient  to 
wear  a  fold  of  cotton-wadding  over  the  auricle  and  side  of  head, 
or  to  h(dd  a  warm  hop-pillow  to  the  i>ainfnl  ear.  After  secre- 
tion is  established,  a  poultice  of  any  kiiitl  would  on!y  increase 
the  suppuration. 

Sim()lieity  of  treatment  added  to  a  careful  and  thorough 
diagnosis,  is  the  iicst  moans  with  which  to  combat  acute  disease 
in  tne  ear,  as  well  as  elsewhere. 


CHAPTER    VI. 

CHRONIC  PURULENT  INFLAMMATION. 


When  alluding  to  acute  inflammation  of  the  middle  ear,  the 
greatest  stress  was  laid  on  preventing  suppuration.  If,  in  spite 
of  all  efl'orts,  suppuration  docs  occur,  or  if  before  the  patient 
consults  any  one  conceriting  his  aural  disease,  supi>uration  shall 
have  become  established  in  the  ear,  then  every  endeavor  must 


460 


MIDDLE    EAR. 


be  made  to  check  the  dischsirge.  Tliere  should  be  no  fear  to  i 
this  as  jiroiuiitlv  as  possible,  for  so  lung  as  a  chronic  purulent 
discharge  comes  from  an  ear,  the  patient's  life  and  hearing  are 
in  danger.  Tliere  need  be  no  anxiety-  tlierefore  about  "drying 
up"  the  running  from  the  ear;  "of  driving  it  in  on  the  brain," 
etc.  Unhesitatingly  it  can  be  said  that  unices  the  otorrhcea  is 
cured,  the  disease  stirely  tends  to  extend  to  the  brain.  If  it 
does  not  reach  the  lirain,  it  may  be  because  the  patient  will  die 
of  pyaMiiia  and  metastatic  abscesses,  before  the  central  organ  in 
the  skull  is  rcaclie<l. 

Look  at  it  then  as  one  may,  chronic  discharge  from  the  ear 
demands  earnest  consideration,  careful  and  prompt  treatment, 
and  thorough  cure,  if  it  can  be  attained.  So  grave,  in  fact,  is 
this  disease  that  some  insurance  companies  in  Great  Britain  are 
advised  by  their  medical  examiners  to  refuse  to  take  ii  risk  on 
the  life  of  one  thus  diseased.' 

Often  the  hearing  is  gone,  beyond  hope  of  recovery,  before 
any  treatment  of  the  purulent  disease  in  the  oar.  At  last  the 
otiensiveness  of  the  running  usually  leads  the  patient  to  seek 
medical  aid.  The  surgeon  too  often,  after  finding  the  hearing 
gone,  advises  the  patient  to  let  the  discharge  alone,  "that  it  wiu 
dry  up,"  etc.  Tliis  is  a  mistake  as  fatal  as  it  is  common.  Just 
because  the  hearing  is  destroyed,  and  the  disease  will  advance 
from  the  middle  ear  to  the  internal  ear,  the  mastoid  cells,  and 
the  brain,  the  patient  should  lie  made  aware  of  his  condition 
and  urged  to  undergo  prompt  treatment.  Ilis  doctor  should 
teacli  him  that  a  disease  which  has  destroyed  the  hearing  can 
destroy  the  life;  that  cerebral  abscess  is  but  the  logical  sequence 
of  such  a  corroding  disease  in  the  tymjianum. 

Treatment  therefore  should  be  instituted,  not  simply  with  a 
view  of  regaining  the  hearing,  though  often  much  is  regained, 
but  with  the  hope  of  freeing  the  patient  from  an  ott'eneive, 
annoying,  and  dangerous  disease. 


I 


ETIOLOOT. 

Respecting  the  causes  of  chronic  purulent  otitis  media,  it  a 
almost  enough  to  say  tliat  they  are  the  same  as  those  productive 
of  acute  otitis  media,  and  that  the  latter  is  the  forerunner  of  the 
chronic  form.  Briedy,  they  arc  exposure  to  cold,  traumatic  in- 
fluences, diphtheria,  and  the  exanthemata.  The  latter,  especially 
measles  and  scarlatina,  are  notoriou.sly  assigned  as  causes  of  a 
large  immber  of  the  cases  of  chronic  purulent  discharge  from  the 
ear,  which  the  surgeon  is  called  upon  to  treat.  Most  common  of 
all  assigned  causes,  is  scarlet  fever.    The  question  naturally  arises, 

'  Dalby,  Diseases  and  Injuries  of  the  Eur,  p.  176. 
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Is  this  necessarily  the  case;  is  there  somethinji  in  the  scarlati- 
nous poison  which  tends  to  eliminate  itself  thi'ough  the  mucous 
nieinhrane  of  the  niidtUc  ears?  Can  it  tor  a  moment  he  sup- 
posed  that,  just  as  the  kidney  is  likely  to  become  eoni^osted  and 
inflamed  in  scarlet  fever,  so  is  the  raucous  lining  of  the  ear? 
Since  the  throat  and  nasopharynx  are  very  apt  to  be  diseased 
in  scarlatina,  an<l  since  an  aura!  disease  is  promjit  to  follow  close 
upon  a  (iisease  of  the  nares,  t!ie  acute  process  in  the  middle  ears, 
in  scarlet  fever,  may  he  accounted  for.  But  is  there  u  specific 
tendency  in  the  aural  disease  of  scarlet  fever,  to  heconie  chronic? 
I'pon  close  examination  of  these  cases,  it  will  be  found  tliat, 
though  the  siitlercr  has  passed  through  a  rliscase  which  has 
made  him  weak  and  lialile  to  affections  of  the  mucous  tract, 
neglect  of  tlie  acute  inflammation  in  the  ear  has  done  the  real 
mischief.  Were  tliis  not  true,  then  jironipt  atfcnlion  to  the  in- 
flamed ear  in  scarlatina  would  not  be  fraught  with  the  good 
result  it  always  is. 

Diphf/io-m  as  a  Cause. — Diphtheria  is  very  of>en  followed  by 
a  virulent  form  of  chronic  purulent  inflanimatitui  of  the  ear,  in 
children.  Tlurt'  seems  to  Ijc  a  tendency  in  this  disease  for  tlie 
purulent  otitis  to  fidl  at  once  into  a  chronic  form.  I'ain  is  not 
always  present  and  the  acute  stage  is  not  welt  marked,  hut 
granulations  spring  up  in  a  few  days,  the  bone  becomes  necrotic, 
and  sequestra  are  tlirown  off  from  various  parts  of  the  temporal 
bone.  In  a  child  sixteen  months  ohi,  without  any  |u*eviou8 
symptoms  of  pain  or  acute  inflammation  in  the  ear,  a  large  cold 
altscess  formed  l)ehind  the  auricle.  j>u3  ran  from  the  meatus, 
the  absce.18  was  oiiened  by  the  family's  medical  a<lvi8er,  and 
deimded  bone  was  IbuTid  extending  along  the  posterior  wall  of 
tlie  external  auditoi-y  canal  and  over  tlie  outer  wall  of  tiie  mas- 
toid portioti.  In  another  instance,  a  little  girl  four  years  old 
was  attacked  by  di|ihtlieria ;  without  any  severe  symptoms  of 
acute  otitis  niciiia,  the  child  complained  of  discomfort  in  her 
right  ear;  then  suddeidy  facial  paralysis  set  in  and  continued 
for  many  days.  This  disappeared  after  a  copious  and  fetid  dis- 
charge from  the  meatus  of  the  afl'ecte<l  ear.  Kapidly,  without 
Eain,  an  abscess  formed  over  the  mastoid  and  was  opened,  dead 
one  was  Rut nd  in  the  amlitory  canal  and  over  the  niastoid  ;  tlie 
ear  was  blocked  with  large  graiiuhilinns,  and  the  major  portion 
of  the  mastoid  was  thrown  off  as  a  sequesf  rum,  from  the  opening 
behind  the  auricle.  The  rapidity  with  which  the  chronic  form 
of  purulent  otitis  is  csta!)lit<hed  in  these  cases  is  worthy  of  note. 
It  is,  therefore,  advisable,  in  order  to  prevent  destruction  of 
the  ear,  to  examine  the  organ  in  every  case  of  diphtheria,  espe- 
cially if  the  patient's  attention  is  called  tn  the  ear  by  the  least 
discomfort,  and,  if  it  bulge,  to  make  a  free  vent  in  the  mem- 
brana  tympani.     This  would  (lermit  the  escape  of  matter  from 
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the  drum,  and  prevent  a  burrowing  to  deeper  parts.  Such  a 
procedure  forms  at  least  the  best  and  perhaps  the  onlj  means  of 
preventing  the  rapid,  almost  gangrenous  destruction  of  the  ear, 
so  likely  to  follow  diphtheria  in  children.  But  ignorance  of  this 
fact,  or  unwillingness  and  inability  to  carry  out  the  necessary 
manipulation  in  the  examination  and  operation  on  the  niem- 
brana  tympaui,  have  led  the  majority  ot  physicians  to  under- 
estimate the  importance  of  doing  that  which  is  necessary  to 
save  the  hearing  and  prevent  necrosis  of  tlje  temporal  bone. 
CoMsinjnontly  the  patient  is  said  to  have  recovered  from  the 
diphtheritic  discsise,  in  cases  in  which  he  survives,  but  his  hear- 
ing is  lost,  and  he  is  spared  only  to  undergo  a  tedious  and 
exhausting  suppuration  in  his  ear,  and  finally  to  die  from  an 
extension  of  the  aural  inflammation  to  the  brain,  or  to  other 
organs  of  the  boily,  or  from  general  jnajmia. 

In  order  to  convince  one's  self  of  the  fearful  ravages  of  chronic 
purulent  iiiflaminatifm  uf  the  inidille  ear,  it  is  only  requisite  to 
take  u  casual  glance  at  the  literature  pertaining  to  otology  in 
Europe  and  America.  But,  though  many  cases  of  these  evil 
Cdnsetpu'nces  are  recorded,  every  one  whose  attention  is  spe- 
cially drawn  to  the  point,  will  state  that  numerous  cases  of 
death,  from  aural  disease,  arc  put  down  to  otlier  causes. 

Ago  and  sex  have  nothing  to  do  with  the  causation  of  chronic 
imrulent  disease  of  the  middle  ear  in  children.  The  desire  on 
the  part  of  piirents  to  have  their  girts  free  from  the  necessarily 
disiTustintj  feature  of  an  oii'ensive  aural  discharge,  lends  them  to 
bring  their  daughters  sooner  perhaps  than  their  sons  for  treat- 
ment. Girls  are  more  closely  observed  than  boys,  which  ac- 
counts for  the  fact  that  among  young  jiaticnts  the  girls  are  in 
the  majority.  Boys,  with  a  c-lironic  aural  discharge,  are  more 
likely  to  escape  notice  from  the  simple  fact  that  they  are  absent 
from  home  more  than  the  girls  are.  When,  however,  tlie  boys 
begin  to  lag  in  their  stmlics,  on  account  of  hardness  of  hearing, 
the  aurist  is  consulted.  Such  circunistaneea  may  have  more  or 
less  influence  in  causing  an  ajiparcnt  preponderance  in  the 
uuraber  of  young  girl  jiatients,  over  that  of  tlie  j-oung  men,  but 
one  sex  is  just  as  liable  as  another  to  chronic  purulent  inflam- 
mation of  the  middle  ear,  in  chihlhood.  Of  adult  patients 
alllicted  with  chronic  purulent  otitis  media,  the  men  seem  to  be 
in  the  majority.  This  is  accounted  for  in  ]>art  b}*  the  above- 
mentioned  want  of  care  bestowed  on  them  in  boyhood,  and 
eubsequcntly  liy  their  more  exposed  life.  Among  the  patients 
met  with  in  intirmary  practice,  women,  whose  lives  are  exposed, 
as  servants,  are  just  as  Jiablc  as  men  to  contract  chronic  puru- 
lent disease  of  the  middle  ear. 
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The  chief  svmiitonis  of  clircmio  uneoiniilieuted  purulent  otitis 
media,  are  eitlier  hardness  of  lieariug,  or  profound  deafness,  and 
a  purulent  dii^cliarge  from  the  ear. 

The  defect  in  hearing  may  vary  from  but  slight  hardness  of 
hearing  to  abaohite  deafiiCHS.  The  vibrating  tuning-fork  on  the 
vertex  may  be  heard  quite  well  in  the  affected  ear  if  the  laby- 
rinth liaii  not  been  invaded  by  the  inflammation.  If  the  latter 
has  advanced  inward  toward  the  labyrinth,  then  the  auditory 
nerve  will  have  been  more  or  less  att'eeted,  and  the  failure  to 
hear  the  tuning-fork,  by  bone-conduction,  can  he  ea.Hily  ac- 
counted for.  While  the  deafness  may  be  thus  demonstrated  to 
be  aliaolute  anil  irremediable,  this  fact  is  not  sufficient  to  induce 
the  physician  to  dissuade  his  patient  from  treatment,  but  rather 
to  encourage  Lim  to  undergo  treatment,  to  prevent  the  advance 
of  the  diseiise. 

The  Discharge. — The  discharge  is  usually  much  more  copious 
in  children  tliau  in  adults.  In  the  latter,  the  discharge  is  more 
likely  to  be  copious  the  less  chronic  the  disease,  a  feature  due, 
in  all  probability,  to  the  more  active  condition  of  the  inllamed 
mucous  niembranc.  As  the  disease  advances,  the  mucous  mem- 
brane is  either  destroyed,  or  so  greatly  altcreil  in  structure  as 
to  cease  to  throw  off  much  secretion,  and  the  discharge  in  such 
cases  becomes  thinner,  more  offensive,  irritating,  and  suggestive 
of  necrose<l  br>ne.  In  children  tlie  discharge  is  copious  because 
of  the  activity  of  (he  mucous  membrane  of  the  nasopharynx, 
Eustachian  tube,  and  middle  ear,  Hence,  in  these  young  pa- 
tients the  purulent  discharge  is  mixed  with  ropes  of  mucus, 
more  or  less  transparent,  from  the  Eustachian  tube  and  the 
tympanum.  The  color  of  the  discharge  varies  from  a  light- 
yellow  to  a  dark-yellow  or  green,  but  there  is  no  rule  about 
this.  I  have  oliserved  that  the  more  copious  flischarges  from 
children  are  lighter  in  color  than  tVie  scanty,  which  are  usually 
darker.  The  slighter  discharges  of  adults,  atfiicted  with  chronic 
purulent  disease  of  the  middle  ear,  are  dark  and  more  likely  to 
form  crusts  or  scabs  in  the  meatus.  In  some  rare  instances  the 
color  of  an  otorrhtjea  may  be  bluish,  as  mentioned  by  Dr.  Zaufal.' 
Such  a  discliarge  was  found  to  contain  the  bacterium  termo; 
and  the  blue  coloring  matter  gave  a  reaction  characteristic  of 
litmus. 

In  most  cases  there  seems  to  be  a  peculiar  butyric  odor  to  the 
discharges  of  chronic  suppuration  from  the  ear.  This  is  mahdy 
on  account  of  the  want  of  cleanliness.     There  will  be  very  little 
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(xJor  in  un  cur  tiiUH  affected  if  it  is  kept  clean  ani]  there  is  no 
fii'<'r<»«.'j|  l»oi)e  retained.  But  if  the  latter  provisions  are  not 
liiff,  then  uf  <;our«e  all  the  peculiarly  disagreeable  and  butrric 
odurit  of  putrid  pu«  and  decaying  bone  will  be  emitted. 

Appmrancra  of  the  Ezlermd  AuiUlory  Canal. — Inspection  of 
fIjM  ear  hy  irioanN  of  the  car-mirror  and  the  funnel  will  reveal 
triHcorulidti  («)'  flic  wkin  of  the  auditory  canal,  more  or  less 
tlt'»lrii(li(in  (if  tin-  <lriitii-lM'ad,  ami  inflammation  of  the  mucous 
nifiiiliranc  of  ihc  lyiii|innic  «ivity.  This  i8  the  view  in  an 
(inlitiiuy  uiK'iiiiiitliiHtcd  case;  if  there  are  complications  arising 
tmiii  ihc  ]iunilriit  disease  or  from  any  other  source,  in  the  ex- 
tcniitl  Ml'  iiiiddlit  <'ur,  thov  will  now  become  apparent.  But 
nil  Hiicli  ti'iitiii'cH  of  t'lirdiiic  purulent  inflammation  of  the  ear 
\\\\\  luv  fdiisidcri'il  under  the  consequences  of  the  unchecked 
d'iKt'iiM(>.  Ill  onti'i'  to  »>l>(iiin  a  good  view  of  the  external  ear  and 
nn'tiiliiiina  tynipaiii,  the  auditory  canal  must  be  syringed  out, 
Hiid  imuuUv  it  vvill  be  found  necessary  to  wipe  oft' the  drum-head 
vvllli  It  linK>  liit^  k\\'  cotton-wool  on  the  cotton-holder.  This  is 
dcnmndcil  if  tiu>  pus  is  tenacious  or  hardened  on  the  remnant  of 
lh«<  iniMultniiH'.  Syringing  without  the  latter  manipulation  has 
ol\i'n  UmI  to  cnt>r,  since  the  rod  and  inflamed  parts  beneath  the 
Dim  of  tenacious  muctvpus  have  not  been  seen. 

'Innpoetion  of  the  external  auditory  oanal  in  the  simplest  form 
t\f  ohr\«iiio  purulent  inflammation  of  the  middle  ear,  reveals 
tMMivrntion  of  the  eutamvus  lining  of  the  passage,  and  some- 
|l»»H*»  one  or  more  exx^t^vtos.  The  latter  are  the  more  likely  to 
>>*»  lonnd  tlu»  nu>i\»  ohrx>«io  the  v^ase.  They  rarely  exceed  two  in 
uutttbors  If  \\v>  chrxmte  d)$<'har^  is  not  copious,  the  macera- 
tion vvf  the  •kin  iu  the  canal  i»  not  great.  Instead  of  that,  there  | 
«vs  '  '  «v«k«  and  crast*  of  hawkacJ  pos.  macos,  and  epi- 
dv  th«  inner  p«H  «f  iIm  iajitwj  cual  and  on  the  ooter 

MiN^'^ia  (W«|iMrpMt«rttM<innft4Ma4.  la  cases  of  copious 
#w4tak(r|B<\  tW*  4i««al*  dkia  fiafagr  ^be  laaer  fait  of  the  booy 
«HvUt\Nr\-  c«iMk)«  Weawne*  MOta  Mce  mmeKm»  awjaWaae  than 
tkiMv  tW  Im*  Wd  l«  Hm  MiaatftWi.  Mn  tkat  llw  iaa>r  part  of 
iW  MtiAMvM:^  «nMM4  te  »en«a%  SMtd  villi  aMCMM  itaihriiia. 
il  iiex^  K  Vm  <M^!r  msmms  aHMwiat  Ifta  mmtmmmcm  and 


«W  lufcxv  rwwwudl  W*  the 


CHRONIC    PURULENT    INFLAMMATION. 


466 


i 


the  membrana  tympani  may  vary  from  the  size  of  a  pin's  point 
to  that  which  einbraoes  the  entire  drum-head.  Usuallj,  even 
in  the  worst  cases,  a  rim  about  the  annuliia  is  left,  from  vvliich, 
if  the  purulent  process  is  stayed,  u  new  membrane  may  jjjrow  to 
a  greater  or  less  extent. 

Multiple  perforations  are  rare,  sometimes  two  may  be  found 
close  togetlicr  in  the  under  part  of  the  membrane,  separated  by 
a  thin  band,  and,  in  very  rare  instances,  three  perforations  may 
be  found  in  the  same  membrana  tynipani.  The  handle  of  the 
hammer  may  remain  intact,  notwithstanding  large  destruction 
in  the  drum-head.  In  other  instances,  the  manubrium  may  be 
more  or  less  eroded  as  the  perforatioir  extends.  If  the  mem- 
brane is  destroyed,  or  if  the  perforation  in  it  is  in  the  upper 
and  hinder  part,  the  lower  portion  of  the  long  process  of  the 
incus,  the  incudo-stapcdial  joint,  and  the  rami  of  the  stapes,  as 
well  as  the  niche  of  the  round  window,  may  come  into  sight 
after  the  ear  has  been  well  cleanaed  of  pus  and  then  dried  out 
with  cotton  on  the  holder. 

Nevertheless,  a  large  perforation  may  exist  in  the  upper  and 
hinder  jiart  of  the  membrana  tytnpani,  and  the  aforesaid  ossicles 
may  be  intact,  yet  invisible,  for  they  are  apparently  a  little 
higlier  in  the  tympanum  in  some  individuals  titan  in  others. 
The  mere  fact  that  they  cannot  be  detected  in  cases  generally 
favorable  to  their  exposure,  does  not  prove  that  they  are  de- 
stroyed. In  some  cases,  the  mucous  membrane  about  them  is 
too  swollen  to  permit  of  their  ready  recognition.  When  a  large 
perforation  is  about  on  the  same  plane  witli  them,  their  lower 
ends  may  become  visible  by  iticlining  the  patient's  head  as  tiir 
as  ]K>ssible  towards  the  opposite  shoulder,  and  looking  up  and 
behind  the  curtain-like  rim  of  the  membrana  tympani,  between 
them  and  the  observer.  In  order  to  obtain  a  good  view  of  the 
relations  of  tlies^e  bones  to  one  another,  and  ot  the  separate  rami 
of  the  stapes  when  they  are  to  bo  seen,  the  patient's  head  will 
always  have  to  be  moved  about  gently  from  one  position  to 
another,  till  the  desired  view  is  obtained.  The  eye  of  the  ob- 
server nmst  always  be  directed  towards  the  roof  of  the  tympanum 
rather  than  towards  t!ie  plane  of  the  membrana  tympani  or 
inner  wall  of  the  tympanic  cavity. 

The  ap|pearance  of  tlie  membrana  tympani  or  its  remnant,  will 
vary  from  one  of  great  opacity  and  grayness,  with  red  and  cica- 
trized e<lgC8  of  the  perforation,  to  that  of  uniform  redtiess  and 
thickness.  The  matmbrium  of  the  malleus  may  be  buried  in 
the  thick  and  swollen  membrane,  or,  if  the  latter  is  gray  and 
thickened,  the  position  of  the  manubrium  is  marked  often  by 
only  a  tracery  of  congested  vessels.  In  other  cases,  the  handle 
of  the  hammer  is  seen  as  a  ridge  in  the  membrane  of  the  same 
color,  be  that  either  red  or  gray:  or,  the  handle  of  the  malleus 
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may  project  alone  in  the  plane  of  the  former  menibrana  tyra- 
I'uni.  In  sucli  cases,  the  so-called  folds  of  the  membrane  miiy 
still  roiiiuin,  extending  from  the  short  process  of  the  malleus, 
one  backward,  the  other  forward  towards  the  peripherj-.  It  is 
iiKunlly  the  posterior  one  which  interferes  with  a  good  view  of 
the  deeper-lying  ossicles.  A  perforated  membrane  is  always 
ri'tnicted. 

TREATMENT. 

Two  fundamental  rules  of  treatment  must  be  observed  in  every 
form  of  chronic  purulent  inflammation  in  the  middle  ear,  viz., 
cleanlintss  nml  pfit^cvcrance.  In  some  cases  it  seems  highly 
prohalile  that  careful  and  thorough  syringing  of  the  running 
car,  several  times  a  day,  jiersevered  in,  would  have  cured  the 
disease  without  tlic  aid  of  astringents.  It  would  certainly  be 
far  better  to  rely  on  the  use  of  tepid  water  and  the  syringe, 
with  a  good  hope  of  success,  than  to  do  alisolutely  nothing  for 
the  inflamed  ami  oflensive  ear,  since,  in  the  latter  course,  the 
condition  of  the  car  and  of  the  patient  will  almosl  surely  go 
from  bad  to  worse.  Especially  at  the  beginning  of  the  scientific 
treatment  should  the  ear  be  made  clean  by  the  surgeon,  in 
onler  that  its  real  condition  should  be  seen,  and  then  it  should 
be  kept  clean  in  order  that  the  remedies  applied  to  the  mucous 
niembrane  may  have  an  efl^ect.  So  important  is  this  cleansing 
that  it  would  be  well  to  leave  it  entirely  to  the  surgeon. 

I  have  never  found  it  necessary  or  desirable  to  employ  any  of 
the  lieroic  methods  of  forcing  water  either  through  the  meatus, 
the  middle  ear.  and  Eustachian  tube,  or  vine  rersa.  Saissy, 
Millingen,  and  Ilinton  have  advocated  this  procedure  for  clean- 
ing the  middle  ear  of  inspissated  contents  arising  in  chronic 
purulent  inflammatioti.  If,  in  syringing  the  ear,  some  water 
escapes  into  the  Eustachian  tube  and  throat,  it  is  of  no  moment. 
It  may,  indeed,  l)e  a  sign  of  more  thorough  cleansing  of  the 
middle  ear:  but  it  is  not  desirable  to  force  water  to  take  this 
course,  for,  at  the  same  time,  some  of  it  might  be  injected  into 
the  mastoid  cells  and  there  set  up  acute  inflammation.  In  any 
event,  forcible  syringing  of  the  ear  is  very  liable  to  make  the 
patient  dizzy,  \loderate  S3nnging  will  not  thus  aflTect  the  pa- 
tient; it  is  usually  borne  perfectly.  It  is  very  unusual  to  observe 
a  case  in  which  no  form  or  manner  of  syringing  can  be  tolerated, 
on  account  of  vertigo.  Cleansing  the  ear  in  such  an  instance 
may  be  efl'eeted  by  using  absorbent  cotton  on  tlie  cotton-holder. 
Sometimes,  however,  the  most  complete  syringing  will  not  re- 
move all  that  should  be  washed  out  from  tlie  ear,  especially  the 
more  tenacious  variety  of  muco-purulent  matter  which  collects 
like  a  film  over  the  membrana  tympani  and  the  mucous  mem- 
brane of  the  middle  ear.     In  such  cases,  Castile  soap  may  be 
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added  to  the  water,  id  suflicient  amount  to  make  tJie  latter  a 
little  opalescent;  or,  before  each  refjular  syringinij,  a  aoliition 
of  hic'iirlionateofsoda  (10-20gr.  to  f.T,i)  Ttiay  be  instilled  into  the 
ear  and  allowed  to  soak  there  from  three  to  five  minutes.  Then, 
the  matter  thus  softened  may  be  more  easily  washed  out.  Still, 
in  these  eases,  the  surgeon  must  use  his  judgment  as  to  whether 
tlie  inspissated  matter  is  to  be  removed  or  not.  If  the  discharge 
is  still  active,  then  such  masses  sliould  he  removed;  but  if  the 
rnnniiig  shows  signs  of  stopping,  it  has  seemed  lietter  in  some 
cases  not  to  wash  these  adherent  lilnis  or  crusts  away.  They 
do  not  invariably  form,  most  discharges  tending  not  to  harden, 
but  to  come  away  if  the  ear  is  projierl}'  cleansed. 

Not  uncommnnly,  however,  perforations  in  the  drum-iiead 
close,  first,  by  the  formation  of  a  kind  of  scab  over  the  opening, 
then  by  true  cicatricial  tissue.  The  former  finally  falls  oft', 
leaving  the  latter  as  a  permanent  closure.  But  what  I  specially 
wish  to  call  attention  to  is,^Vs/,  the  importance  of  favoring  the 
formation  of  this  scab-like  closure  in  the  perforated  membrane 
of  an  ear  affected  with  a  chroiuc  discharge  from  the  tympanic 
cavity:  and,  se<\md/i/,  the  importance  of  letting  such  formations 
alone  when  they  have  once. closed  tlie  perforation  in  the  nicm- 
brana  tympani.  Such  formations  must  lie  regarded  as  an  effort 
of  Nature  to  protect  the  liinng  mucous  membrane  <tf  the  tym- 
panum. The  normal  ilrumdiead  must  be  regarded,  to  a  very 
great  extent,  as  a  barrier  between  a  nmcous  surface  and  the 
direct  effects  of  the  extei'ual  air. 

It  is  often  observed  that  as  a  discharge  from  the  tympanum 
cea.ses,  the  matter  now  being  jtourud  out  in  small  quantities  from 
the  hole  in  the  membrana  tympani  begins  to  stick  to  tVie  edges 
of  the  vent  Nature  provided  it,  until,  at  last,  a  small  scab  or 
plug  fills  the  jierforation  and  the  discharge  stops.  The  ajipli- 
catinti  of  remedies,  now,  must  be  timed  so  as  not  to  prevent  this 
formation  of  a  natural  plug  for  (be  hole  in  the  drumdieaii. 

When  a  di-seharge  begins  to  diminish,  it  is  decidedly  better 
to  lessen  the  quantity  ot  remedial  applications  to  the  ear;  for 
they  will  not  only  prevent  the  hctditig  or  scabbing  over  of  the 
p^foration,  hot  they  will  enter  tlie  tymjianum,  whore  they  have 
ceased  to  lie  needed,  and  act  as  irritants.  Doubtless,  many  dis- 
charges are  kept  up  by  crmtinuing  to  syringe  the  ear  and  to  put 
in  drops.  But  no  positive  law  on  this  point  can  be  laid  down. 
Each  ca«c  must  lie  studied  pretty  much  for  itself. 

It  will,  however,  never  be  amis.s  to  pause  in  the  instillations 
in  order  to  find  out  whether  there  is  really  any  further  need  for 
them,  and  to  discover  that  which  is  still  more  important,  viz., 
whether  they  are  so  far  irritants  as  to  keeji  up  the  slight  dis- 
charge which  still  lingers. 

Cessation  of  treatment  is  not  nnfrequently  followed  by 


468 


MIDDLE    EAR. 


fornintion  of  the  iibove-tiamed  covoring  over  the  perforation, 
and  the  healing  of  the  ear.  That  this  covering  of  yellow  in- 
spissated inuco-purulent  matter  over  the  hole  in  the  drum-heail 
ia  of  greatest  value,  is  seen  in  those  cases  in  which  it  has  been 
unfortunately  removed. 

In  several  instances  where  such  a  covering  had  formed,  before 
the  cases  came  under  njy  notice,  and  before  I  was  aware  of  the 
real  meaning  and  value  of  this  natural  patch  to  the  wounded 
drum-head,  in  my  zeal  to  remove  what  in  one  sense  was  a  for- 
eign body,  from  the  membrnna  tynipaiii,  I  8ot\etied  the  scab 
and  removed  it.  In  two  instances  a  clean-cut  perforatirtn  be- 
came visible,  and  through  it  the  healthy  mucons  lining  of  the 
tympanic  cavity  could  be  seen.  But  in  a  faw  days  the  mucous 
lining  of  the  drum  became  congested,  because  the  air  had  too 
free  ac-^ess  to  it,  and  an  otorrhcea,  which  had  subsided,  returned. 

After  a  longer  or  shorter  period  these  dry  coverings  will  peel 
ofl'and  escape  as  tough  or  hard  shells,  us  the  parts  beneath  heal 
and  can  dispense  with  them.  This  fact  naturally  drew  my  atten- 
tion to  the  value  of  a  dry  local  treatment  in  chronic  otorrhffia. 

77«'  A<!i<ii)(>tgesofft  Dn/  Lural  Treatment. — due  of  the  greatest 
hinderances  to  cure  in  an  ear  disease  accompanied  by  otorrhcea, 
whether  the  disease  be  due  to  inflammation  in  the  auditory 
canal  or  middle  ear,  is  the  presence  of  granulations  and  poly- 
poid growths.  Yet  one  of  the  oldest  forms  of  treatment  of 
otorrlKX'al  disease  haw  been  by  copious  syringing  and  instilla- 
tion of  various  flui<l  medicines.  Hence,  in  such  treatment  of 
this  class  of  aural  diseases,  moisture  has  been  repeatedly  applied 
to,  and  kept  in  tlie  ear,  a  naturally  heated  locality.  Now  as 
heat  and  moisture  tend  to  promote  granulations  and  keep  up  a 
discharge,  it  has  become  very  apparent  to  aurists  that  a  moist 
treatment  of  otorrhea  in  many  instances  has  a  tendency  to  keep 
up  rather  than  to  check  the  morbid  discharge  from  the  ear. 

Cleanliness  in  a  running  ear  must,  of  course,  be  maintained 
b^-  judicious  syringing  with  tepid  water  in  copious  discharges, 
and  in  cases  of  slight  otorrhoja  the  ear  can  be  kept  clean  with- 
out syringing  l>y  the  use  of  ii  swab  of  absorbent  cotton  on  the 
cotton-holder,  or  by  absorbent  cotton  rolled  into  a  long  slencTer 
dossil,  and  gently  inserted  into  the  ear.  A  copious  discharge 
may  be  defined  as  one  which  oversows  the  auditory  canal,  tills 
the  concSia,  and  runs  on  the  cheek.  A  slight  one  just  tills  the 
canal  as  far  as  the  meatus  at  most,  or  at  least  only  keeps  the 
membrana  tympani  moist.  In  the  worst  cases  of  otorrhcea  I 
have  long  since  ceased  to  let  the  patient  or  his  friends  syringe 
the  running  ear,  if  he  can  lie  seen  every  day  or  two  by  his 
physician,  and  let  the  latter  perform  this  important  operation. 
After  syringing,  the  surgeon  should  dry  the  ear  with  absorbent 
cotton  on  the  cotton-holder,  applied  under  illumination  of  the 
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ear  by  the  forehead-mirror.  If  the  patient  must  he  entrusted 
with  cleansing  liis  car  at  home,  it  should  he  done  hy  ahsorbent 
cotton  ami  noi  wi(h  the  syrinije.  By  following  these  general 
rules,  it  will  be  seen  that  a  great  deal  of  moisture  once  entering 
into  the  cleansing  ]iart  of  the  treatment  of  aural  discharge  may 
be  eliminated.  Perhaiis  in  one  ease  in  a  hundred  the  patient's 
ear  must  he  syringed  at  liome,  but  not  iu  a  greater  ratio  of 
cases  will  the  neeessitv  arise. 

Respecting  the  local  medication  of  the  diseased  ear  much  may 
be  said.  Formerly  a  patient  witli  otorrhtea,  regardless  of  its 
cause,  was  directed,  in  addition  to  using  the  syringe  several 
times  a  day,  to  put  drojis  of  various  astringent  solutions  into  his 
ear.  The  patient  usually  syringed  his  ear,  or  hud  it  syringed, 
three  or  four  times  daily,  and  afterwards  from  five  to  ten  drops 
of  the  astringent  solutions  were  put  into  the  meatus  ;ind  allowed 
to  iind  tlieir  way  to  the  depths  of  the  ear.  This  method,  iu 
many  cases,  seemed  to  do  no  harm,  hut  to  eft'ect  a  cure,  after  a 
rather  lengthy  treatment,  if  no  granulations  sprang  up,  and  if 
the  fluid  applications  were  skilfully  diminished  as  the  discharge 
decreased.  If,  however,  at  the  iirst  signs  of  decrease  in  the 
morbid  discharge,  the  tpiantity  of  fluid  treatment  wiw  not 
lessened,  and  this  lessening  was  not  kept  up  puri  passu  with 
the  cessation  of  the  discharge,  the  writer  has  often  observed  a 
steady  increase  in  ntorrhcea  after  a  short  liut  marked  abatement. 
In  other  words,  this  kind  of  treatment  after  a  hunger  or  a  shorter 
time  may  cease  to  act  as  a  curative  and  begin  to  be  a  positive 
irritant,  and  hence  to  maintain  the  morbid  secretion.  Then, 
too,  in  the  case  of  zinc  drops,  there  seems  to  be  supplied  some- 
thing which  makes  the  fundus  of  the  auditory  canal  favorable 
to  the  growth  ol*  the  ear-fungus,  the  aspergillus.  Zinc  solutions, 
as  prepared  for  tlie  ear,  certainly  favor  the  growth  of  a  fungus, 
looKing  something  like  aspergillus,  at  the  bottom  of  the  bottles 
containing  tlieni,  very  soon  after  they  are  brought  from  the 
elKips,  and  in  this  may  be  found  the  explanation  of  their  some- 
times afipareiit  fungus-fostering  action  in  aural  disease. 

The  syringe,  therefore,  and  all  forms  of  drops,  as  a  rule,  should 
lie  omitted  from  the  home  treatment  by  the  patient  in  cases  of 
otorrhijea.  The  most  the  patient  should  he  direi/led  to  do  is  to  dry 
his  ear  according  to  its  need,  by  running  into  the  caiiai  and  down 
to  the  fundus  a  twisted  pencil  of  absorlient  cotton.  The  patient 
in  the  case  of  copious  discharge  should  see  his  physician  every 
day  at  first,  then  every  other  <iay,  and  so  on  at  longer  intervals 
as  the  discharge  diminishes.  The  surgeon  is  to  use  tlie  syringe 
oidy  when  it  is  almolutely  necessary  to  remove  by  it  the  matter 
from  the  ear,  and  thus  jirepare  the  organ  for  the  application  of 
medication  by  bis  hand.  This  latter  ]>art  of  the  treatment  should 
consist  in  the  blowing  of  powders  into  the  ear.     I'owders  as 
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the  chief  treatment,  the  dry  treatment  par  exceuenrf^aSve 
graduidly  come  into  use  in  the  treatment  of  aural  diseases 
characterized  by  dtscliarfre  from  the  meatus,  since  JBezold.  of 
Municli,  recommended  the  use  of  boracic  acid  in  powdered 
form  for  treating  otorrhtea.  In  this  country  Sexton  in  ^ew 
York,  Tlieohahl  in  Baltimore,  and  Todd  and  Spencer  in  St. 
Louis,  have  heen  among  tlic  earliest  to  give  prominence  to  this 
method  of  treating  otorrhcea,  and  to  abandon  the  excessive  use 
of  the  syringe. 

These  observers  have  used  in  powder,  boracic  acid  and  borax 
chiefly,  perfectly  soluble  powders ;  and  no  other  kind  should  be 
introduced  into  the  auditory  canal.  Todd  prefers  in  most  cases 
powdered  borax.  Sexton  baa  recommended  a  formula  for 
boracic  acid  powder,  which  seems  to  me  a  highly  useful  one. 
(See  p.  318.)  In  my  experience  this  latter  powder  possesses 
unusual  advantages  in  checking  the  discharge.  Other  powders 
possess  also  undoubted  advantages,  as  for  example  one  com- 
posed of — 

Resorcin,  3j. 
Borocienc'id,  .^j. 

and  also  one  wliicli  I  have  lately  introduced  to  the  notice  of  my 
colleagues,  composed  ot^ — 

Salicjlute  of  ctiinolinc,  ^ss-  3j. 
Boracic  acid,  Jj. 

or  the  chinoline  salicylate,  an  amorpdious  white  powder,  may  be 
used  pure.  It  is,  however,  likely  to  burn  and  cause  pain  when 
used  in  the  latter  state.  In  most  cases  it  must  be  used  mixed 
with  sixteen  times  its  weight  of  boracic  acid  before  it  can  be 
endured  in  the  ear.  But  its  power  of  destroying  bacteria  is  so 
great  as  to  render  it  a  most  valuable  aid  iti  the  treatment  of 
purulent  (liseases  of  the  ear,  and  in  inflammation  of  the  canal 
from  the  growth  of  aspergillus,  for  it  kills  the  latter  most 
promptly.  In  fact  the  excellence  which  all  the  powders  named 
possess  as  healers  of  aural  itiflanmiation  and  discharge,  while 
partially  due  to  their  drying  and  detergent  qualities,  is  greatly 
augmented  by  their  antiseptic  nature.  All  powders  should  be 
blown  gently  into  the  ear  by  means  of  a  very  simple  instru- 
ment, which  the  surgeon  can  make  for  himself.  (See  p.  261.) 
This  method  of  insufflation  of  powders  into  the  ear  is  shown  in 
Fig.  ti2. 

This  is  such  a  simple  and  perfectly  efficient  operation  that 
the  wonder  is  that  it  has  not  been  sooner  and  more  widely  in 
use.  It  is  still  more  amazing  that  the  ])racticai»ility  of  this 
manwuvre  has  been  questioned,  and  that  it  has  been  recom- 
mended to  resort  to  a  clumsy  and  almost  impracticable  method 
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of  pouring  arul  ratnming  the  powder  into  the  meatus  and  down 
the  aiutitnry  eanal,  a  method  attended  surely  with  loss  of  time 
and  usually  with  failure.  If  persevered  in  with  any  roughness 
— and  it  can  hardly  fail  to  abrade  and  bruise  tlie  ear  iu  any 

Fig.  92. 


case — it  will  be  followed  by  more  or  less  acute  indaramation  of 
the  canal. 

The  ]rractical  curative  advantages  of  the  treatment  by  means 
of  insutHations  of  powders,  over  the  treatment  of  otorrhoia  by 
syringing  and  "  drops,"  may  be  seen  best  by  coinjiaring  the 
annexed  tables  of,  in  all,  forty-five  cases.  The  iirst  fifteen  cases 
show  the  result.'^  of  the  old  method;  the  other  two  sets,  fifteen 
cases  each,  show  the  advantages  of  the  new  or  dry  method  of 
treatment  by  means  of  powders  l>lown  into  the  auditory  canal. 
These  have  been  taken  arbitrarily  h-om  mj-  note-book  of  co«sfn/- 
tive  cases. 
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Table  I. — Fifteen  eonteewtive  eaau  of  Oiorrhan,  as  treated  ten  years  ago  by  tike 
"  moist  "  method,  i.  e.,  by  syriHging  and  "  drops,"  showing  the  great  disadvan- 
tages of  such  treatment  as  compared  vntA  the  dry  or  antiseptic  method  note  mart 
in  vogue.     Compare  with  Table  II. 

Raiolt. 
Cared. 
Not  our«d. 
Impruved. 
Not  cared. 

Cured. 


Cue 

1. 

Cue 

2. 

Case 

3. 

Cue 
Cue 

i. 

CaM 
Cue 

6. 
7. 

1st  period  of  treatment, 
3d      "  " 

lit     " 
2d       •• 

Coder  trmtment, 
Under  Creatiuent, 
Ifft  period  of  treetinent, 


Case 
Cue 


Cue  ID. 
Cue  11. 
Cue  12. 
Cane  13. 
Cano  14. 
Cue  15. 


Wnoiao,  3rt  year>  old,  ehronio. 

Relapsed  in  six  ranntb?. 
Man,  30  years  old,  chrnnio. 

Relapsed  in  one  uontb. 
Woman,  20  years  old,  ohronie, 

both  ears, 
tiirl,  13  years  old,  chronic. 
Oirl,  IS  years  old.  chronic. 

Relapsed  in  four  months  by  accidental  entrance  of  cold 
water  into  ear.  2d  period  of  treatment, 

Man,  29  years  old,  obronio.  Under  treatment, 

Woman,  40  years    old,  chronic, 

both  cars.  Under  treatment, 

Had  relapsed  several  time;  in  ten  years,  with  heary  colds, 
in  head.     La^t  relnpse  treated  by  "  dry  "  method,  and 
reoorered  rapidly. 
Man,  2s  years  old,  cbrunic.  Under  treatment, 

Man,  17  years  old,  chronic.  1st  period  of  treatment, 

In  a  year  took  cold  and  relapsed  (mastoid  symptoms). 
"  "  "  "      2d  period  of  treatment. 


Mao,  22  years  old,  chronic. 
Man,  18  years  old,  chronic. 
Man,  30  years  old,  acute. 
Woman,  10  years  old,  chronic. 
Boy,  10  years  old,  obronio. 
Boy,  8  years  old,  chronic,  both  esirs. 


3d 

4th     " 

Under  treatment. 


Days. 

30 

.^10 

34 

73 

ISO 

103 

39 

305 
207 

116 


195 
38 

146 

01 

175 

.<tn 

365 
17 

610 
44 
45 


Improred. 
Cured. 


Not  cured. 
Cured. 


Not  eared. 
Im  proved. 
Cured. 
Improved. 

Cured. 


Average  duration  of  treatment  of  a  case  hy  the  old  method. 


3182 
212  days. 


Tablk  II. — Fifteen  eonseeutive  eaees  of  Otorrhaa,  treated  by  the  "  dry  method," 
eighteen  months  ago,  showing  great  advantages  of  the  "dry  "  over  the  "  moi§t" 
treatment. 


Days. 

Result. 

Cue   1. 

Oirl,        17  years 

old,  subacute. 

Under 

treatment 

15 

Cured. 

Cue    2. 

Oirl.          4     " 

*'     chronic. 

•• 

44 

1 

•• 

CMC    8. 

Man,        38     •■ 

t.                 4, 

" 

" 

10 

•• 

Cue    4. 

Boy,         10     •• 

"    subacute. 

" 

44 

4 

•• 

Case    5. 

Womnn.  21     " 

"     chronic. 

" 

44 

to 

" 

Caae    6. 

Woman,  4.')     " 

ti        ,1 

•• 

44 

20 

44 

Cue    7. 

Boy,           3     " 

,«               <4 

•■ 

44 

31 

•' 

Cue    8. 

Woman,  27     " 

,1               11 

" 

41 

38 

44 

Case    9. 

Bov,         10     " 

•  1 

" 

44 

21 

44 

Case  10. 

Oirl,          4     " 

l(               «f 

•< 

" 

22 

" 

(This  case  had  a  short  relapse  of  a  vreeic,  but  iru 

cured  in 

two  applications  o 

''  horaeic  add  ill  p 

owder.) 

Cue  11. 

Woman.  30  years 

old,  chronic. 

Under 

treatment 

4 

Cured. 

Case  12. 

Man,        22     " 

'■ 

" 

•  4 

66 

Muob  improred 

Case  13. 

Boy,        17     •• 

i<        <> 

" 

44 

13 

Cured. 

Cue  14. 

Man,        40     ■• 

"    (both  ears!    " 

14 

IJ 

•• 

Case  15. 

Woman,  35     " 

,<        >• 

14 

44 

7 
207 

Average  dunititjn  (if  treatment  of  a  case 

by  thia  method. 

17  t4)  18  d»j». 
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This  gives  for  an  itulividual,  in  Tablu  I.,  a  treatment  lasting 
212  days,  or,  if  estimated  by  occasions  or  [wriods,  one  lasting 
151  days. 

So  far  (July,  1884),  the  cases  in  Table  II.  have  not  relapsed,  as 
many  did  under  the  old  treatment,  as  shown  in  Table  1.  Table 
II.  shows  very  jilainly  that  a  cure  can  be  hrouglit  about  in  a  very 
much  shorter  titne  than  it  ever  was  bv  the  method  set  forth  in 
Table  I.,  and  also  that  even  when  a  short  relapse  does  occur  in 
Table  II.,  as  in  Case  10,  the  second  cure  is  more  speedily 
etfected  than  by  the  old  methods  of  Table  I. 

The  durability  of  a  cure  under  the  new  method  may  be  better 
seen  in  Table  III.,  in  which  all  the  cases  precede  chronologically 
those  in  Table  11.     So  far  the  cases  in  Table  III.  have  held 

food,  with  the  exception  of  Case  12,  in  which  a  short  relapse 
as  occurred,  but  which  was  speedily  cured. 


Table 

«/' 

tr  1 

CkM 

1. 

C»»o 

2. 

C»e 

Ctfo 

Ct«« 

Cu« 

Oit>« 

Cure 

8. 

Can 

9. 

CtnlO. 

C»e  n. 

III. — Fifteen  eonaeeutive  eates  of  chronic  Otorrkaa,  preceding  ihote  in 
II. ,  but  treated  also  by  the  dry  method,  showing  the  less  liability  to  relapse 
this  ireattnent. 


Dayi. 
rnder  tremtment,     21 


Can  12. 


Cu«13. 


I 


Woman,  47  yn.,  ohronio  iZ  yn. 

Bu;,  D  jTii.  (a  mute), obr.  &  yrs.  "  " 

Boy,  10     ' lOyrs.  "  " 

Girl,  18  years,     ohronio  14  yr».  "  " 

Girl,  5  yean,        acute  "  " 

Girl,  7  yeara,        ohronio    6  yn,  "  " 

Man,  25  yrs.  (both  enr«;,  chr.  3  yri.  "  " 

Buy.  17  yearfi,  chronic  3  year.  "  " 

Woman  (negrets),  3U  yeara  (granulations)  acute. 

Under  treatment, 
Han,  55  years,  chronic  4  years.  "  ■' 

Woman,  .15  yrs.,  duration  not  known  (granulations). 

t'nder  treatment, 
Man,  72  years,  chroDio  70  years  (granulations) 

Fnder  treatment. 
Short  relapse  in  six  months.  "  " 

Woman,  50  yrs.  chronio  sinoe  childhood.  "  " 

In  thi<  case  the   treatment  bad  to  contend  with 
general    c&choxin,    rurunculosis    meatus,    dental 
caries,  insanity  in  family,  and  ret  ttntfuwtie  domi 
in  a  sensitive  orgnnization. 
Woman,  .^5  years,  chronic  one  month  (granulations). 

Ui)dor  treatment, 

Man,  .18  years,  chronic  otitis  externa  at  druni-mem- 

bnine,  with  jiulyji.  lender  treatment. 


BO 
90 
31 
23 
00 
3 
39 


2« 

2 

73 


Result. 
Cured. 
Improved. 

Cured. 


Withdrew  tmpr'd. 
Cured. 


Much  Improred. 
Cared. 


Arerago  duration  of  Irealueot  or  a  case  by  this  method, 


15     Cured. 

20         " 

616 
34  to  3i  days. 


This  average  is  greatly  increased  by  180  days  devoted  to  the 
treatment  of  tlie  two  mutes,  Cases  2  and  3.  But  they  must  be 
counted  in,  as  they  enter  the  consecutive  series. 

Sometimes,  however,  it  may  l>e  necessary  to  use  fluid  reme- 
dies ill  chronic  aural  discharges,  if  the  i)erforation  in  the  niem- 
brana  tympaiii  is  small,  in  order  to  medicate  the  drum-cavity 
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iiKire  tlioroughly  than  can  bo  done  with  a  powder.    The  follow- 
inj;  sohitions  sire  therefore  suggested. 

The  Chit/  Fluid  liemedies  to  Cho-k  the  Chrome  Discharge. — 
Solutious  of  zuic,  preferably  of  the  sulphate,  though  the  acetate 
is  also  very  good,  sliouki  be  used  in  the  strength  of  from  one  to 
five  grains  to  the  tluidounce  of  water.  Only  in  the  rarest  in- 
stances will  any  iniviintage  be  derived  from  increasing  their 
strength  beyond  thi^  point.  If  they  are  thus  concentrated,  the 
discharges  are  curdled,  the  ear  is  blocked  up,  and  the  fresh 
secretion  rotainuil. 

Solutions  of  nitrate  of  silver  are  useless  in  checking  a  chronic 
discharge  from  the  ear,  unless  used  in  considerable  strength. 
The  most  etiicient  are  those  ranging  from  30  to  100  grains  to 
the  fluidounce ;  and  not  uncommoidy  saturated  solutions  (480 
gr.  to  f.^)  are  instilled  not  only  without  injury,  but  with  jjosi- 
tive  good,  aa  shown  by  Dr.  Pomeroy.'  The  solid  stick  should 
never  be  used. 

Prof.  Sehwartze-  was  tlie  first  to  draw  the  attention  of  the 
profes^^ion  to  the  use  of  strung  solutions  of  nitrate  of  silver ;  ho 
considered  at  that  time  those  of  15  grains  the  weakest,  and  of 
40  grains  the  strongest ;  latterl}'  he  has  used  much  stronger 
solutions.  It  is  not  necessary  to  wash  out  the  ear  with  salt  and 
water  after  the  application  of  the  solution  of  silver.  1  think 
that  caution  demands  careful  consideration  before  very  strong 
solutions  of  silver  are  instilled  into  the  middle  ear  in  chronic 
puruk'nt  otitis  media,  simply  fur  fear  of  implicating  the  facial 
nerve.  Though  1  have  never  met  witli  such  an  accident,  nor 
do  I  know  of  a  reliable  account  of  facial  paralysis  produced  by 
the  instillation  of  nitrate  of  silver  into  the  tympanum,  caution 
would  forbid  its  use  if  there  ia  any  reason  to  suspect  disease  of 
the  bone,  for,  if  the  latter  exist,  the  Fallopian  oanal  might  be  so 
far  dcticient  as  to  jierniit  some  of  the  caustic  to  penetrate  to  the 
nerve.  So  long  as  there  is  reason  to  believe  the  chronic  puru- 
lent iriHainmation  \n\s  not  advanced  beyond  the  mucous  tissues, 
there  can  be  no  harm  in  using  strong  solutions  of  nitrate  of 
silver  in  the  middle  ear. 

It  is  unadvisable  to  use  instillations  of  solutions  of  nitrate  of 
silver  unless  there  is  positive  evidence  of  the  absence  of  granula- 
tions on  the  exposed  mucous  membrane  or  upon  the  remnants  of 
the  membrana  tympani,  and  unless  there  is  entire  absence  of  dis- 
ease of  the  bone.  If  the  discharge  is  predominantly  of  a  mucous 
character,  nitrate  of  silver  may  be  used ;  if  chiefly  purulent, 
weak  solutions  of  zinc  and  a(;etate  of  lead  are  to  oe  uqed. 
Grossman,?  as  quoted  by  Schwartze,*  advises  the  use  of  sulphate 

>  N.  Y.  Med.  Journiil,  Dpc.  1872.         •  Archiv  f.  Olircnli.,  Bd.  iv.  S.  1. 

•  Uupir.  Med.  Prt»a«,  1870.  «  Arcliiv  f.  Olirenli..  Bd.  vi.  8.  82,  1878. 
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of  zinc  with  fularrlial  Kocrotiong,  acetate  of  lead  if  the  discharge 
is  blennoi-rhadi-  and  tlie  fierfbration  of  the  nioiiihraua  tvmpani 
email,  and  crude  alum  in  powder  if  the  discharge  \a  both  hlen- 
norrhcpjc  antl  copious  an<l  the  pierforations  in  the  drum-head 
very  large.  I  never  employ  nluni  alone  for  insutllation,  since  it 
produces  otitis  externa. 

Mwli'  of  Iiistilliiiq  Solutions  of  Nitrate  of  Sili'cr. — The  solution 
need  not  be  warmed,  as  shown  by  Politzer,  though  8clnvartze 
pursues  an  opposite  plan.  After  the  ear  has  been  cleansed  and 
dried,  let  an  ordinary  medicine-dropper  be  tilled  with  the  solu- 
tion of  silver,  and  then,  with  the  head  of  the  patient  slightly 
inclined  forward  and  toward  the  opposite  shoulder,  drop  the 
caustic  fluid  into  the  meatus.  If  the  I'^ustachian  tube  is  ]icrviou8, 
Valsalva's  or  Politzer's  inflation  may  he  performed  while  the 
solution  is  in  the  meatus.  Bubbles  of  air  will  rise  through  the 
fluid  in  the  ear,  and,  upon  ceasing  the  inflation,  the  solution  will 
find  its  way  still  more  readily  mto  the  tympanum  and  Eus- 
tachian tube.  Such  a  distribution  of  the  fluid  is  desirable, 
since  an  application  is  thus  made  to  the  Eustachian  tube  and 
nasopharynx,  lioth  of  which  are  more  than  likely  to  he  as  much 
diseased  as  tite  tympanum  in  chronic  purulent  otitis  media. 

Schvvartze  has  known  an  instillation  of  nitrate  of  silver  to 
nass  from  the  middle  ear  to  the  P]ustachian  tube  and  from  the 
latter  across  the  nasopharynx  to  the  tube  of  the  ojiposite  ear, 
causing  acute  inflammation  of  the  latter:'  an  accident  which  he 
further  warns  against  lately,-  since  he  lielieves  it  very  likely  to 
occur  if  the  head  is  laid  in  a  horizontal  position  during  the 
instillation.  Although  he  has  assured  himself  of  this  possi- 
liility  by  experiments  on  the  cadaver,  his  experience,  so  far  as 
I  am  aware,  is  solitary. 

The  application  of  solutions  of  nitrate  of  silver,  should  never 
be  entrusted  to  the  patient  or  his  attendants,  for,  if  it  be,  there 
is  every  likelihood  of  staining  his  ear  and  cheek,  and  ruining 
his  clotliing.  To  properly  apply  a  solution  of  nitrate  of  silver  is 
somewhat  lahorlous,  and  hence  not  likely  to  be  carried  f>nt.  in 
the  viu^t  majority  of  cases,  unless  by  a  skilful  hand.  From 
motives  of  cleanliness  it  is  well  to  put  salt  into  the  water  with 
which  the  ear  is  washed  after  solutions  of  silver  arc  used,  since 
tbey  arc  thus  neutralized,  and  little  or  no  staining  of  the  ear 
occurs.  Beyond  this  ob)eet,  it  is  not  necessary  to  neutralize  the 
silver.  But  it  is  very  olivious,  that  in  a  treatment  which  is 
more  than  likely  to  lie  tedious,  every  ctt'ort  should  be  made  to 
free  the  patient  from  th(^  additiotuil  annoyance  of  black  stains 
on  liis  ear  and  liis  cheek,  besides  ruining  his  cloilies  and  towel- 
ling.     I  have  known  patients 


justly  indignant 


'  Archiv  f.  (Jlircnb.,  Bd.  iv.  .S.  2.S3. 
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been  advised  to  use  an  expensive  solution,  the  entire  nature  of 
whif'h  thej  were  unacqnainted  with  until  they  discovered  that, 
besides  disfiguring  their  faces,  tliey  had  ruined  costlj  garments. 
Mothers  who  thus  have  been  allowed  to  spoil  their  children's 
dresses,  are  not  likely  to  be  enthusiastic  for  a  continuation 
of  the  use  of  silver,  even  when  properly  applied.  Yet  tucking 
a  towel  around  the  patient's  neck  and  ear,  be  it  child  or 
adult,  oarefu!  instillation  of  the  silver  solution,  its  momentary 
repose  in  the  ear  and  its  washing  out  with  salt  and  water  will 
prevent  any  annoyance.  In  the  ear,  as  in  every  other  part 
of  the  body,  it  is  usually  more  imi»ortant  how  a  drug  is  used 
than  what  it  is.  The  diseased  mucous  memhi-ane  of  the  middle 
ear  is  not  very  setisitive,  so  that  the  patient  can  be  assured  the 
drops  of  nitrate  of  silver  will  not  pain  him.  This  assurance 
will  he  not  only  comforting,  but  frequently  demanded.  The 
association  of  the  names  nitrate  of  silver  and  caustic  will  then 
cease  to  be  as  alarming  as  it  often  is,  until  the  patient  ia  reas- 
sured respecting  his  comfort.  It  must  be  stated,  however,  that 
if  the  skin  of  the  external  auditory  canal  is  abraded  in  any  way, 
nitrate  of  silver  dropped  into  the  ear  will  be  for  a  moment 
acutely  painful.  But  in  such  cases,  the  healing  of  these  abraded 
cutaneous  parts  is  brought  about  by  the  use  of  the  silver,  and 
there  is  no  further  pain.  In  the  latter  way  may  be  explained 
the  assertion  on  the  part  of  some  observers  that  nitrate  of  silver 
dropped  into  the  middle  ear  causes  pain,  when  in  reality  the 
pain  is  due  to  cauterization  of  an  abraded  spot  in  the  delicate 
and  highly  sensitive  skin  in  the  inner  part  of  the  auditory  canal. 
I  have  yet  to  see  pain  caused  by  contact  of  a  solution  of  silver 
with  the  mucous  membrane  of  a  middle  ear  in  a  state  of  chronic 
purulent  intlamnuttion. 

Otiier  Piiwdcird  S'(hstances  for  Insufflation  into  the  Ear. — ^Dr. 
Hinton  has  found  powdered  talc  of  great  use  in  drying  up  a 
slight  but  persistent  discharge;  some  have'  recommended  a 
powder  of  two  parts  of  magnesia  and  one  of  salicylic  acid  in 
chronic  purulent  otitis  media.  This  is  certainly  a  most  impal- 
pable and  beautiful  form  of  applying  salicylic  acid.  Dr.  F.  H. 
Rankin,^  of  New  York  City,  has  recently  recommended  the  use 
of  powdered  iodoform  in  chronic  purulent  discharges  from  the 
ear.  The  peculiar  odor,  affecting  some  individuals  really  pain- 
fully, renders  it  objectionable  as  a  means  of  treatment  in  private 
practice.  It  has  never,  so  far  as  my  experience  goes,  proven  in 
the  least  degree  irritaiing.  Scliwartze^  recommends,  as  powders 
useful  in  checking  slight  chronic  discharges  from  the  ear,  calomel, 
tannin,  nitrate  of  bismuth,  and  magnesia  usta. 

'  Philndi'lpliia  Miilicfil  niir]  Surgioal  Reporter,  vol.  33,  p.  103. 

•  New  Viiik  .Mi'dicul  .lournrtl.  May,  1875. 

•  Arehiv  f.  OUreulicilkiinde,  B<J.  i\.  S.  123. 
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tn  the  use  of  ail  the  powders  just  nanH'<l  for  insufflation  the 
greatest  watchfulness  must  he  observed,  in  order  to  prevent  con- 
cretions of  the  matters  tiins  lilowii  in. 

Other  Astiiigetits  used  in  t'/iruiiic  Fiiriikiit  Otitis  Medio.. — Sul- 
phate of  copper,  acetate  of  lead,  aluminatc  of  copper,  nitrate 
of  lead  (von  Troeltsch),  and  tannin  in  solutions  are  amonjit  the 
astringents  which  may  prove  of  great  beiietit  in  some  i'urms  of 
chronic  purulent  intlamuiation  fif  the  middle  ear.  It  will  he 
ob.served  in  the  vast  majority  of  cases,  the  mineral  are  preferred 
to  the  vegetable  astringents  in  the  treatment  of  diseases  of  the 
ear.  Tannin  is  rarely  used,  as  it  is  regarded  almost  inert  in 
checking  a  chronic  jiuruleiit  discliarge  from  the  ear. 

iSiilphak  of  copper  is  especially  beneficial  when  the  bone  is 
diseased.  It  should  be  used  in  weak  solutions  (1-3  grs.  to  f.^j), 
as  it  is  much  more  [lowerful  than  sulphate  of  zinc — /'.  e.,  it  will 
cause  burning  in  the  ear  much  more  readily  than  the  latter,  if 
it  is  used  in  solutions  of  greater  strength  than  just  named.  It 
was  tirst  recommended  in  aural  diseases  by  Kau,  and  since, 
greatly  laiuhKl  both  by  Lucre  and  Schwartze.  I  have  never 
found  that  tlie  slight  staining  of  the  ear,  which  it  sometiniee 
produces,  has  materially  interfered  with  the  proper  examination 
of  the  diseased  parts.  It  is  a  valuable  astringent,  but  irritating 
unless  used  in  weak  solutions. 

Preparations  of  lead,  though  admirable  astringents,  are  open 
to  the  same  olijectiona  in  treating  <lisoases  of  the  middle  ear,  as 
in  diseases  of  the  eye.  The  insoluble  ju'ccipitates  witli  albumen 
which  they  form  have  caused  their  almost  total  banishment 
from  the  treatment  of  clironic  purulent  otitis  media.  Lead- 
water  has  been  used  by  Wilde,  Schwartze,  and  Politzer,  with 
asserted  success,  in  cheeking  su{)[>uration  from  the  car.'  But 
they  are  very  cautious  in  its  use,  I'or  fear  of  the  aforesaid 
tendency  of  it  to  form,  like  other  preparations  of  lead,  insoluble 
precipitates. 

Mtnite  iif  lead  has  lieen  recommended  l>y  von  Troeltsch'  as 
of  some  value  in  chronic  purulent  discharges  from  the  middle 
ear,  after  other  mild  astringents  have  seemed  to  fail.  I  have 
used  this  preparation  of  lead  in  solutions  of  ten  grains  to  f,T,j, 
without  perceiving  any  of  the  injurious  effects  of  lead,  and  in 
some  cases  it  has  seemed  of  value  as  an  astringent. 

Other  astringents,  as  aluniinated  coppi*r  (lapis  divinus),  sesqui- 
chloride  of  iron,  chloride  of  zinc,  sulphate  of  cadmium,  and 
acetate  of  copper  have  been  used  to  check  chronic  discharges 
from  the  ear.  The  greatest  caution  should  be  observed  in  the 
employment  of  solutions  of  iron  in  the  ear.     They  are  likely  to 

'  Sec  jmper  by  Schwartzi',  Archiv  ftir  Obrenh.,  N.  F.,  Bd.  i.  S.  34. 
*  TreKlisu,  Ruosa's  trunalutiuQ,  lt(GO,  p.  401. 
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mechanically  ulistnict  tlie  ear  by  rusty  deposits,  and  thus  to 
irritate  and  inflame  the  drgaii. 

The  course  and  consccjuenees  of  unchecked  chronic  purulent 
otitis  media  are  so  common  and  so  dreadful  that  it  is  proposed 
to  devote  the  next  chapter  to  their  consideration. 

^^       COURSE    AND    CONSEQUENCES    DK    ClIWlNIC    PURULENT 
^H  INFLAMMATION   OF   THE    MIDDLE   EAR. 

f  Without  doubt,  many  of  the  bad  results  of  chronic  purulent 

otitis  media  are  entirely  due  to  bad  treatment  or  ncirlect.  The 
fatal  issue  so  often  seen  is  not  a  necessary  one,  if  the  disease  had 
received  even  a  fair  amount  of  rational  and  intelligent  treat- 
ment. This  is  amply  proven  by  the  statements  of  every  one 
who  has  paid  a  little  more  than  ordinary  attention  to  the  sub- 
ject of  aural  disease.  Doubtless,  many  more  of  the  evil  con- 
sequences of  neglected  otorrhoea  would  be  recorded  if  the}'  were 
even  recognized  as  such.  For,  as  every  aurist  knows,  menin- 
gitis from  an  extension  of  an  aural  intlammation  to  the  brain 
13  by  no  means  rare;  yet  the  records  are  strikingly  meagre,  a 
fact  otdy  to  be  accounted  for,  either  by  ignorance  on  the  part 
of  the  would-be  diagnostician,  or  his  unwillingness  to  acknowl- 
edge the  cause  and  nature  of  the  disease  which  has  proven  fatal 
while  under  his  care.  However,  long  before  chronic  pmrulent 
otitis  media  has  reached  its  later  and  alarming  stage,  although 
some  of  its  annoying  consei[uenc'es  may  have  shown  themselves, 
'  it  is  still  curable  if  it  is  recognized  and  [iroperly  treated.  In 
addition  to  the  efforts  to  cure  the  original  disease  of  the  mucous 
membrane  in  the  middle  ear,  other  endeavors  must  be  made  to 
remove  tlie  evil  consequences  of  this  chronic  inflammation 
which  may  have  arisen. 

Chronic  purulent  inHanimation  of  the  middle  ear  tends  to  the 
production  of:  1.  Permanent  liardness  of  hearing  and  deafness. 
2.  EpileptiforrTi  and  other  nervous  manifestations.  3.  Granula- 
tions and  polypi  in  the  ear.  4.  Ulceration  of  the  mucous 
membrane  of  the  tympanic  cavity;  periostitis;  ostitis;  caries 
and  necrosis  of  any  or  all  of  the  parts  of  the  temporal  bone  and 
portions  of  the  adjacent  bones;  inflammation  of  the  meninges 
and  sinuses  of  the  brain;  embolism  ;  cerebral  abscess;  pyremia 
and  death. 


k 


CHRONIC    PURULENT    INFLAMMATION. 


479 


1.  Hardness  of  Hearing  and  Deafness. — Among  the  earliest  con- 
sequeiu'os  of  fliroiiic  purulent  utitis  uiediii,  is  destruetion  of  the 
eound-conductiiig  parts  in  the  middle  ear.  This  generally  pro- 
duces hardness  of  hearing  and  deafness,  both  of  whieh  are 
more  or  less  permanent ;  though  in  some  cases  a  surprising 
amount  of  hearing  is  regained  under  proper  treatment.  Usually, 
the  perforation  in  the  drum-head  will  close  if  the  nuienus  lining 
of  the  tympanum  is  restored  to  hesilth  ;  hut  if  the  latter  is  not 
gained,  or  if  t!ic -perforation  of  the  drum-head  he  e.xteiisive  and 
the  ossicles  have  heeome  carious,  necrosed,  and  destroyed,  a 
permanent  diminution  in  hearing  must  be  e.vpeetcd.  The 
diminution  of  hearing  and  the  extent  of  the  loss  in  the  mem- 
braua  tympani  and  the  ossicles  do  not  -seem  to  be  in  any  tixed 
projiortion.  Sometimes  it  is  found  that  a  long-eon timicd  suppu- 
ration in  the  middle  ear  is  aceompaiiied  by  u  small  perforation 
in  the  membrana  tympani,  but  tbut  the  deafness  is  great. 
Again,  the  perforation  may  be  large  and  some  of  the  ossicles 
deeply  implicated,  yet  the  hearing  is  liy  no  means  destroyed. 
In  cases  resembling  the  former  type  it  is  often  tbund  that  bleeding 
and  other  evi<lences  of  granulations  in  the  tympanum  exist. 

In  the  hitter  instances,  though  the  souiul-coiidneting  parts 
are  for  the  most  part  deeply  diseased,  the  stapes  and  the  mucous 
membrane  round  about  its  foot-plate  and  the  oval  window  may 
be  in  a  comparatively  normal  comlition,  which  allows  a,  free 
motion  of  this  small  ossicle  in  and  out  of  the  fenestra  ovalis. 
At  the  same  time  it  will  be  tound  that  the  membrane  of  the 
round  window  is  intact,  and  that  the  delicate  parts  of  the  in- 
ternal ear  are  therei'ore  well  jjrotected. 

With  the  two  fenestrre  thus  in  nearly  a  normal  state,  sound- 
waves are  conducted  by  the  stapes  to  the  labyrinth.  Should 
one  or  both  of  these  fenestra?  Iiccomc  diseased,  or  should  the 
stirrup  become  impacted  by  swollen  mucous  tissue,  in  the  oval 
window,  then  the  hearing  will  be  foutid  greatly  impaireil. 
|P  Most  cases  of  chronic  suppuration  in  the  middle  ear  have 
"alread}'  undergone  great  loss  of  substance  in  the  sound-conduct- 
ing parts,  long  before  a  rational  treatment  has  been  instituted. 
Although  at  this  point,  by  use  of  nieatis  already  mentioned 
when  considering  the  treatment  of  an  nncoiuplicatcd  case  of 
chronic  purulent  otitis  media,  the  discharge  nuty  be  checked  and 
the  [>rogress  of  the  disease  in  the  tympanum  arrested,  yet  the 
hearing  will  usually  be  found  greatly  impaired,  in  consequence 
of  a  loss  of  substance  in  the  sound-conducting  parts  and  their 
failure  in  function.  If  the  sound-perceiving  parts,  the  labyrinth 
and  its  contents,  are  in  a  normal  eoiidition,  an  endeavor  may  in 
Borae  cases  be  demanded  and  made  to  substitute  the  loss  in  the 
sound-conducting  parts,  or  to  help  those  portions  which  still 
.remain,  to  convey  sounrl-waves  to  the  nerve  of  hearing  in  the 
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labyrinth.     This  is  best  accomplished  bj'  some  form   of  that 
itistruinent  which  is  known  as  an  artificial  membrana  tjinpani. 

Arlijickil  Mcinhrana  Tipnpani. — (contrivances  to  prote<^t  the 
mi<lille  eav  in  cases  of  perforation  of  the  nieuibrana  tyrapani, 
were  considered  necessary  and  employed  by  Marcus  Banzer, 
lt!40,  Lcschevin,  17*53,  Autcnreith,  18l'j,  and'Liucke,  1840.  In 
one  important  sense,  tliese  devices  were  artiticial  drnra-heads, 
because  they  were  intended  to  supply  the  protective  function  of 
the  natural  membrane,  They  consisted  mainly  in  short  and 
delicate  tubes,  over  one  encJ  of  which  a  thin  membrane  was 
stretched  and  varnished,  aud  then  the  instrument  was  worn  in 
the  auditory  canal.  But  there  is  no  good  account  of  either  an 
attempt  to  improve  the  hearing  by  their  use,  or  that  they  even 
suggested  the  artificial  membranes.  In  fact,  thej*  were  con- 
sidered as  an  impediment  to  hearing.' 

As  is  well  known,  the  iirst  account  of  a.i  artiticial  drum-head 
worn  for  the  purpose  of  improving  the  hearing,  is  that  of  an 
American,  who,  of  his  own  accord,  thus  used  a  spill  of  paper. 
He  communicated  his  invention,  and  the  good  hearing  he  was 
able  to  gain  for  himself  by  its  application,  to  Dr.  Yearsley,  of 
London,  in  1841.* 

Tiie  hint  thus  gained  by  Dr.  Yearsley  led  him  to  try  pellets 
of  cotton  instead  of  twisted  paper,  since  a  trial  of  the  latter  in 
other  patients  invariably  failed.  His  success  with  cotton  pellets, 
however,  is  universally  known,  and  his  method  is  used  with  great 
advantage  at  present,  in  a  large  number  of  cases,  but  with  neces- 
sary modifications.  The  application,  removal  ami  renewal  of 
the  cotton  pellet  should  be  carrie<l  out  by  a  skilled  phj-siciau 
properly  supplied  with  a  forehead-mirror  and  delicate  instru- 
ments, wiih  the  use  of  which  he  is  thoroughly  familiar,  and 
aftor  the  cotton  pellet  has  been  successfully  adjusted,  it  should 
be  worn  as  long  as  possible  by  the  patient,  without  removal  or 
manipulation  of  any  kind  on  his  part.  Another  very  important 
consideration  in  the  successful  use  of  cotton  pellets  is,  that  the 
ear  must  have  ceased  to  discharge  before  they  are  introduced 
into  it. 

So  far  as  my  own  experience  is  concerned,  nothing  but  the 
cotton-pellet  drum-head  has  ever  produced  any  good  results, 
unless  I  except  the  paper-disk  drum-head  of  C.  J.  Blake ;  and 
this,  having  so  many  advantages  akin  to  Yeai-sley's  cotton 
pellet,  has  proven  of  value  in  ray  hands,  and  1  believe  it  has  au 
useful  future.  It  will  be  referred  to  further  on.  My  widest 
experience  has  been  with  the  cotton  pellet,  and  of  this  I  wish 
to  speak  at  this  point. 

•  Lincke's  Sttmmhjnp,  p.  182,  I. 

'  See  "  Deafness  Practically  lUustnited,"  London,  1868,  p.  221. 
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In  1863,  Yearaley'  formukted  his  experience  with  the  cotton 
pellet.     He  omitted  saying  anything  ahout  the  patients  adjtist- 


the 


ill  I 


?llet, 


leir  own  pellets,  nor  did  lie  alhuk'  to  tne  [jenou  a  pel 
once  well  jilaeed,  might  he  worn.  By  ini[)lication  he  permits 
patients  to  introduce  an  artificial  drum-head  into  their  ears, 
and  this  also  includes  frequent  adjustment  of  the  same.  Origi- 
nally, from  1848  to  1853,  he  distinctly  enjoins  daily  removal  and 
renewal  of  the  cotton  jiellct;  Imt  this  has  not  seemed  necessary 
nor  desirable  in  all  instances  in  my  experience,  and  in  proof  of 
this  I  adduce  the  following  case: 

Josephine  H.,  an  English  girl,  aged  sixteen  years:  going 
to  school,  but  impeded  in  advancement  in  her  studies  by 
hardness  of  hearing  in  her  right  ear.  Her  mother  8tate<l  (De- 
cember, 1875)  that  she  had  been  liable  to  attacks  of  earache, 
discharge  of  matter,  and  dulness  of  hearing  on  that  side  for 
some  years. 

An  examination  with  ear-funnel  and  mirror  revealed  a  chronic 
muco-purulent  discharge  from  the  tympanum,  witli  a  jierforation 
in  the  lower  and  hinder  fpiadrant  of  the  membrana  tympani, 
aVtout  two  mm.  in  diameter.  Hearing  reduced  to  a  few  paces. 
Moik^rate  syringing  at  home,  and  the  use  of  drops  of  a  solution 
of  .sul|)hatc  of  zinc  (3  gr.  to  f.^j  water),  checked  the  discharge 
in  the  course  of  a  few  weeks,  but  tiie  hearing  was  not  much  im- 
proved. The  mucous  lining  of  the  drum-cavity  was  still  red, 
and  looked  raw;  and  in  order  to  protect  it  from  the  winter 
weather  then  ])revailing,  I  laid  over  the  perforation  a  small 
pellet  of  cotton,  with  a  diameter  slightly  greater  than  that  of 
the  perforation. 

This  improved  the  hearing  greatly,  and  the  pellet  was  allowed 
to  remain  over  the  perforation  for  some  days.  In  the  course  of 
a  week  the  cotton  pellet  was  still  in  proper  position,  the  hearing 
remained  very  good,  and  the  ear  felt  more  comfortable,  i.  e.,  not 
tender  on  exposure  to  the  open  air,  In  the  course  of  a  few 
weeks,  with  a  coryza,  a  little  discltargc  came  from  the  ear, 
washing  away  the  artiticial  drum-head.  But  the  intiammation 
was  soon  allayed  as  before,  the  discharge  checked,  and  a  cotton 

Eellet  applied  again.  I  did  not  see  the  patient  for  some  weeks, 
ut  wtien  I  did  inspect  her  ear  again  the  pellet  was  in  proper 
position,  the  hearing  was  very  good,  and  the  membrana  tym- 
pani around  the  cotton  pellet,  looked  dry  and  normal.  Upon 
removing  the  cotton  pellet  the  perforation  was  found  to  have 
grown  smaller:  another  ]>ellet  was  put  over  it,  and  the  patient 
was  not  seen  again  for  some  weeks,  when  it  was  observed  that 
tlie  cotton  pellet  was  in  good  position  and  the  ear  in  every  way 
doing  well.     Some  montlis  later  the  patient  called  again  for  in- 


I  London,  Gth  edition  of  hifi  work  on  Oeafueu. 
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spection,  when,  upon  reniovitig  the  small  pellet  of  cotton,  ■which 
had  been  worn  all  tlie  time  of  her  absence  from  observation,  the 
perforation  was  found  to  have  entirely  healed  by  a  properly 
tense  renewal  of  the  membrane.  And  this  good  condition  of  the 
ear  persisted  for  a  year  longer,  after  which  time  the  patient  was 
lost  sight  of. 

This  case  shows  the  very  importJint  and  valuable  functions  of 
the  permanent  cotton  pellet;  1.  That  it  improved  the  hearing; 
and,  2.  That  while  aidin";  the  hearing  it  stimulated  the  closing 
of  the  perforation  in  the  drum-head.  And  how  simple  the  treat- 
ment ! 

This  beneficial  effect  of  prolontreil  wearing  of  cotton  pellets  I 
have  seen  in  many  other  cases.  It  may,  therefore,  be  concluded 
that  when  the  membruna  tymjuuii  is  perforated,  and  the  dis- 
charge from  the  tympanum  has  ceased,  a  cotton  i>el!et  will  do 
more  good  when  properly  adjusted  by  the  surgeon  and  let  alone, 
than  if  manipulated  every  day;  and  that  such  artificial  drum- 
membranes  act  both  as  temporary  aids  to  hearing,  and  favor  by 
protection,  and,  perhaps,  by  gentle  stimulation,  the  healing  of 
the  clironically  inflamed  mucous  membrane  of  the  drum-cavity, 
and  the  closing  of  the  perforation  of  the  drum-head;  though 
general  iTiiprovement  of  the  ear  and  hearing  may  ensue  without 
the  latter  result. 

Itard,  Deleau,  and  Tod,  arc  quoted  by  Toyubee,  as  having 
observed  deafness  relieved  by  the  introduction  of  cotton  or  lint 
into  the  external  auditory  canal,  and  its  contact  with  the  par- 
tially destroyed  membrana  tynipani.' 

Mr.  Wilde'^  stated  that  a  lady  informed  him  as  early  as  1845, 
that  she  had  discovered  that  she  could  improve  her  defective 
hearing  by  inserting,  down  to  the  drum,  a  moist  pellet  of  cotton. 

Mr.  Toynbee,  in  18;")3,  suggested  the  use  of  a  disk  of  India- 
rubber,  to  the  centre  of  which  was  fastened  a  silver  wire  by 
which  the  artificial  membrana  tympani  could  be  inserted  and 
adjusted.*  But  this,  and  all  ita  modifications,  1  consider  positive 
irritants. 

Action  of  the  Artificial  Membrana  3)/>iqxim — That  the  artificial 
membrana  tympani  greatly  improves  the  hearing  in  many  cases 
is  amply  shown  by  the  experietice  of  all  aurists.  How  it  acts 
in  restoring  tiie  hearing  has  been  variously  explained.  It  may 
be  by  support,  or  support  and  p^ressure  combined,  as  shown  bv 
Yearsley.  The  latter  action  would  be  required  in  cases  in  which 
there  is  no  visible  perforation,  for  Yearsley  believed  that  the 
artificial  membrana  tympani  was  worn  with  improvement  to 
the  hearing  in  some  cases  of  imperforate  membrana  tympani,  as 


■  Op.  c'it.,  pp.  1W,  If.l. 
•  Op.  cit.,  pp.  1«1-175. 


■'  Op.  cit.,  p.  295.     American  edition,  1858. 
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(U<\  Erlianl,  of  Berlin.  Von  Troeltseli  relates  such  a  case  too, 
of  a  judge  whose  hearing,  was  improvcii  by  pressure  on  the 
imperforate  membrane,  but  this  action  of  the  artificial  niern- 
brane  is  considered  doubtful  bv  most  authorities  of  the  present 
day. 

If  the  hearing  is  ever  improved  by  wearing  any  form  of 
artificial  membrana  tympatii  against  or  pressed  upon  the  imper- 
forate natural  membrane,  it  can  only  be  explained  as  was  done 
by  Yearslcy  and  Erbard,  that,  by  an  inflammation  in  the  tym- 
panum, the  incus  had  become  detached  from  the  stapes,  and  the 
continuity  of  the  chain  of  sound-conducting  ossicles  destro\-ed, 
without  any  accompanying  perforation  of  the  rncndu-ana  tym- 
l>ani.  Pressure  now  e.xerted  upon  the  natural  memlirane,  and 
mediately  on  the  ossicles,  might  bring  together  the  disunited 
incudo-stapedial  joint,  and  sound-waves  be  again  transmitted  to 
the  brain. 

The  artificial  membrane  probably  does  not  act  by  merely 
stop|iing  the  perforation  in  the  membrana  tympani,  thus  con- 
fining the  vibrations  of  sound  to  the  tympanic  cavity  and  con- 
centrating them  upon  the  labyrinth,  as  lield  by  Toynbee.' 

Moos,*  Politzer,'  and  Luca;*  believe  it  to  be  sliovvn  that  the 
benefits  arising  from  the  application  of  the  artificial  drum- 
membrane  are  due  to  intra-aural,  /.  e.,  labyrinthine  pressure. 

Helmlioltz,  as  quoted  by  Moob,  supposes  that,  in  cases  in 
which  (he  stapes  is  isolated  from  the  rest  of  (he  chain,  the  arti- 
ficial membrane  takes  the  place  of  the  natural  one;  or,  as  Po- 
litzer  has  expressed  it,  the  artificial  membrane,  by  virtue  of  its 
large  surface,  is  able  to  convey  to  one  of  the  ossicles  a  quantity 
of  vibrations,  which  otherwise  might  be  lost  in  their  passage 
towards  the  laljyrinth.  Mr.  Hinton'  believed  that  *' the  ques- 
tion wiiethcr  the  artificial  nicnibrano  operates  by  closing  the 
orifice  in  tlic  membrana  tympani,  or  supporting  the  ossicula, 
and  especially  the  stapes,  is  now  decided  in  favor  of  the  latter 
view,''  and  accordingly,  he  made  the  endeavor  to  place  the  arti- 
ficial drum-head  iu  contact  with  the  head  of  that  hone. 

Pressure  may  indeed  be  necessary  in  some  instances  to  restore 
the  hearing,  especially  if  the  stapes  alone  of  all  the  ossicula 
is  left  and  exposed  by  the  great  destruction  of  the  membrana 
tympani. 

But  there  are  cases  in  which  all  the  ossicula  are  present  and 
vibratile,  the  stapes  neither  isolated  from  its  fellows  nor  visible 
through  the  largely  perforated  and  grenliy  retriirted  membrana 
tympani.      Yet    in    these   cases   the   proper  application  of  an 
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I  artificial  membrane,  especially  of  a  cotton  pellet,  will  improve 
the  hearing.     In  such  cases  it  is  very  plain  that  direct  pressure 

!>      on  the  already  retracted  drum-head  and  chain  of  ossicles  would 

hut  increase  the  hardness  of  hearing,  since  the  latter  disturb-  ■ 
ance  is  doubtless  due  to  too  much  labyrinthine  pressure  by  the  I 
indrawing  of  the  foot-plate  of  the  stapes.      The  object  of  an 

I       artificial  drum-head  should  be  to  overcome  this  undue  retrac- 
tion of  the  sound-conducting  parts  and  take  ofl'  the  pressure       I 
from  the  contents  of  the  labyrinth.     An  important  function  of       ' 
the  normal  raembrana  tympani  is  to  act  as  a  partial  antagonist 

'  to  the  tensor  tympani.  If  this  fiinction  is  diminished,  a.'<  it  most 
undoubtedly  is,  if  a  jiortion  of  the  membrane  is  lost  aii<l  its 
tension  overcome,  the  tensor  acts  with  undue  power,  the  ossicles 

!       are  drawn  inward,  their  proper  swinging  interfered  with,  and 

,  the  labyrinth  fluid  unduly  r^ompressed.  The  cause  of  deafuess 
is  now  very  plain,  and  its  remedy  indicated  in  overcoming  this 
retraction  of  the  conducting  chain.  Therefore,  if  a  pellet  of 
cotton  be  so  adjusted  that  its  upper  surface  or  periphery  is 
gently  tucked  under  the  region  of  the  tip  of  the  manubrium, 
It  will   be  found  that  the  retraction  is  overcome,  the  chain  of 

I       ossicles  liberated,  and  the  hearing  improved. 

I  By  bearing  in  mind  that  the  ossicles  of  hearing  are  but  a  set 

of  jointed  bones,  and  that  consequently  their  function  depends 
upon  neither  disjunction  nor  ankylosis,  an  e.xplanation  is  the 
more  readily  found  for  the  failure  in  many  cases,  of  pressure 
only,  in  the  application  of  the  artificial  drum-membrane. 

The  Protective  Fitnction  of  the  Artificial  Mer»/>r<iva  Tympani. — 
In  addition  to  other  good  results,  Yearsley'  claimed  that  a  pellet 
of  moistened  cotton-wool  used  as  an  artificial  drum-head,  would 
cure  an  aural  discharge. 

This  function  of  the  artificial  membrana  tympani  is  one  that 
has  been  somewhat  overlooked  of  late.  Many  an  otorrhu»a  is 
kept  up  by  the  exposure  of  the  tympanic  raucous  membrane 
beneath  the  drum-head,  especially  in  those  cases  in  which  the 
inflammation  has  commenced  in  the  latter  structure.  In  such 
cases,  by  protecting  the  drum-cavity  with  a  pellet  of  cotton 
laid  over  the  perforation  in  the  membrana  tympani,  a  slight 
discharge  which  may  not  have  shown  any  tendency  to  be 
checked  will  cease  as  soon  as  the  drum-cavity  is  thus  protected. 
If  the  perforation  be  not  too  chronic,  such  artificial  protection 
will  stimulate  the  edges  of  the  perforation  and  favor  a  rapid 
closure.  This  is  also  well  shown  by  the  use  of  small  paper 
disks,  of  sized  paper,  as  first  recommended  by  Dr.  C.  J.  Blake, 
of  Boston. 

Respecting  the  application  and  results  of  these  paper  disks, 
Dr.  Blake-  writes  me  as  follows: 


>  Op.  cit.,  p.  202.  »  Boston,  April  28,  1876. 
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"  It  consists  in  treatinsf  perforat 
the  vibratory  power  of  tlie  niemhr 


I 
I 


I 


laired,  b\ 


ions  of  long  standing,  where 

tynipani  and  ossicula  is 

e  o[K'ning  witli  a  pict-e  or 


th 


not  wholly  impaired,  by  covering 

pieces  of  sized  paper  wet  with  water;  tiic  si/ciiig  gives  sufficient 
ailhesion.  The  applications  generally  improve  the  hearing 
immediately,  and  the  paper  stimulates  new  growth  from  the 
edges  of  the  perforation,  and  protects  it  until  repair  is  effected. 
The  new  growth,  heing  protected  by  the  paper,  is  firm  and 
tense,  and  serves  to  assist  in  the  vibration  of  the  meiiibrana 
tympani  as  a  whole,  as  a  lax  cicatrix  would  not  do.  The  paper 
is  then  removed  b^-  a  natural  process  of  repair  anil  growth  of 
the  dermoid  coat,  which  I  am  now  making  the  subject  of  further 
experiment,  showing  a  provision,  as  yet,  so  far  as  I  am  aware, 
undescrihed,  for  the  protection  of  the  membrana  tympani." 

I  have  tried  the  use  of  such  disks  as  I>r.  Blake  has  recom- 
mended, and  haw  foun<l  them  of  great  service. 

(iruher,'  of  Vienna,  jiroposes  to  hasten  the  healing  of  perfora- 
tions of  the  membrana  tympani  by  applications  to  the  hole  of 
linen  patches  or  of  disks  of  sticking-plaster  (English). 

2.  Epileptiform  Manifestations  and  other  Nervons  Phenomena  in 
consequence  of  Chronic  Purulent  Inflammation  in  the  Middle  Ear. — 
Chronic  suppuration  in  tlie  middle  ear  often  gives  rise  to  epi- 
leptiform manitestations  and  other  nervous  phenomena,  as  irri- 
tation of  the  chorda  tynipani  and  permanent  facial  paralysis, 
anomalies  of  taste,  and  disorderetl  secretion  of  saliva,  alterations 
in  sense  and  .sensibiiity  of  the  tongue,  /enipornn/  facial  paralysis, 
alterations  in  gait,  like  those  in  Meniere's  disease,  or  aural 
vertigo,  softening  of  the  ganglion  of  Gasser,  with  altered  nutri- 
tion in  the  eye,  and,  perhaps,  hemiplegia;  but,  gravest  of  all, 
reflex  psychoses  may  bo  thus  brought  on. 

The  epile|)tifoi'm  ntanifestations  occurring  as  a  consequence  of 
chronic  sujipuration  of  the  middle  ear,  are  to  he  regarded  as 
reflex  phenomena,  due  to  patliological  irritation  of  the  sensory 
nerves  of  the  ear.  This  is  manifest  from  the  record  of  cases 
made  by  ISchwartzie  and  Koppe,*  Ilughlings  Jackson,*  Moos,* 
and  others. 

The  subjects  of  these  attacks  are  usually  young  persons  from 
15  to  21  years  of  age,  and  so  far  as  recorded,  are  observed  to  be  of 
the  male  sex.  The  chronic  suppuration  had,  in  most  cases,  con- 
tinued for  a  long  period,  was  accompanied  by  repeated  attacks 
of  earache,  the  gmvvth  of  granulations  in  the  ear,  large  perfora- 
tions in  the  meinhrana  tympani,  and  foul  discharges  from  the 

'   Mntmtssclir.  r.  Olirciih.,  Xo.  4,  1877. 

•  Anhiv  f.  Ohrfiili.,  Bd.  v.  S.  282,  IKTO-72. 

•  lUilisli  Medical  Joiiriiitl,  , I  line  2'1.  18C(t. 

•  Archives  of  Upli.  imd  Otol.,  vol.  v.,  1876. 
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ear.  lu  most  of  the  cases,  attacks  of  intense  earache  preceded  the 
epileptiform  seizure,  and  in  one  case,  that  given  by  Schwartze, 
there  was  precordial  discomfort  and  a  well-marked  aura  in  the 
ear  several  hours  before  the  lit.  In  this  case,  too,  the  headache 
was  intense,  but  gradually  located  itself  in  the  mastoid  region, 
the  gaze  then  became  tixed,aiid  twitchings  in  the  region  in  front 
of  the  ear  supplied  by  the  facial  nerve,  would  usher  in  uncon- 
sciousness. The  predisposition  to  these  attacks  may  last  for 
several  years  and  then  disappear  if  the  disease  in  the  ear  is 
lessened  or  removed.  They  occur  in  conjunction  with  chronic 
suppuration  in  one  or  in  both  ears.  These  seizures  have  l)eeu 
observed  to  occur  first  at  night  (Koppe  and  Hughlings  Jackson), 
then  in  day-time;  thej-  come  on  at  irregular  intervals  usually, 
though  they  may  appear  as  often  as  two  or  three  times  daily,  as 
observed  by  Koppe  \n  au  idiot  boy  in  whom  for  ten  years  both 
ears  had  been  seriously  diseased  after  scarlatina.  In  the  case  of 
a  boy,  twelve  years  old,  observed  by  Hughlings  Jackson,  a 
chronic  discharge  set  in  after  scarlatina ;  nine  months  later  facial 
palsy  was  noted,  but  this  disappeared,  and  three  months  later, 
one  year  from  the  beginniug  of  the  aural  disease,  the  first  epi- 
leptoid  seizures  occurred  at  night.     "  It  wakes  him  up,  he  feels 

S'ddy,  he  loses  his  sight,  and  does  not  know  what  he  is  doing, 
e  then  goes  into  the  lit,  struggles,  and  foams  at  the  mouth : 
he  does  not  bite  his  tongue;  next  day  he  is  seemingly  well." 

Oti'ses. — These  epileptoid  seizures  may  be  due  to  minute 
changes  in  tracts  in  the  iirain  which  give  rise  to  occasional 
discharges  of  nerve-force,  as  held  by  Hughlings  Jackson. 
Although  it  is  not  known  what  cerebral  region  is  affectetl,  it 
may  be  found  that  these  seizures  are  due  to  instability  of  those 
regions  of  the  brain  in  which  disease  of  the  ear  sometimes  leads 
to  abscess,  a  view  also  advanced  by  the  same  observer.  On« 
thing  is  very  certain,  that  peripheral  irritation  in  the  ear  is 
known  to  be  the  cause  of  a  number  of  previously  unrecognized 
reflex  nervous  phenomena.  In  some  instances,  the  cause  of  the 
epileptoid  symptoms  has  been  supposed  to  be  due  to  irritation 
of  the  tympanic  plexus  from  inflammation  in  the  tympanum, 
as  shown  by  Moos.  "This  condition  of  irritation  communi- 
cated itself  to  the  brain  and  j)roduced  there  the  described 
attacks,  which  were  favored  by  an  hereditary  tendency." 

In  some  instances,  epileptoid  symptoms,  or  at  least  conditions 
of  more  or  less  sudden  unconsciousness,  occur  in  those  affected 
with  great  nasopharyngeal  catarrh  and  catarrh  of  the  Eusta- 
chian tube,  unattended  with  chronic  purulent  discharge  from 
the  tympanum.  In  such  cases  there  are  always  evidences  of 
increased  swelling  of  the  mucous  membrane  of  the  mouth  of 
the  tube,  closure  of  the  latter,  and  indrawing  of  the  membrana 
tympaui  and  the  chain  of  ossicles.     This,  by  carrying  the  foot- 
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plate  of  the  stapes  further  inward,  causes  increase  of  intra- 
labvrintliitie  and  cerel)ro-spinat  juvssure,  and  the  unennscioua- 
ness.  If  vonntiiiK  occurs,  as  in  the  case  described  by  Moos,  or 
if  intlutioa  of  the  tympana  be  effected,  as  in  a  case  recorded 
by  Erhard,  the  attaclv  is  ended,  for  the  closure  of  the  tube  is 
overcome,  in  the  first  instance,  by  relaxation  of  the  mucous 
tissues,  and,  in  the  second,  l)v  tiie  mechanical  effect  of  inflation, 
which  draws  the  foot-plate  of  the  stapes  from  the  deep  position 
in  the  oval  window. 

Treatiiiait. — It  is  almost  needless  to  say  that  the  treatment 
should  consist  in  the  endeavor  to  remove  the  cause  of  irritation, 
especially  if  these  seizures  are  to  be  regarded  as  reflex  in  origin. 
Hence,  in  Scliwartze's  case,  recovery  ensued  upon  trepliininjr  the 
mastoid:  in  Koppe's  case  by  both  constitutional  antl  local  means. 
Bellad<Hina  and  a  seton  are  chi88e<l  by  him  under  the  first  head, 
and  nndcr  the  second  he  places  the  treatment  of  the  diseased 
mucous  membrane  in  the  ear.  By  this  means  the  "vulner- 
ability and  reflex  excitability  "  of  the  brain  and  the  iieriphera! 
irritation  are  combated.  In  Moos's  case  the  epileptiform  symp- 
toms were  allayed  by  api}ropriate  treatment  of  the  mucous 
surfaces  in  the  ear.  Even  reflex  mental  diseases  may  be  cured 
by  proper  treatment  of  the  middle  ear  and  nasopharynx,  and, 
in  one  instance,  symptoms  of  intense  lieadache,  sensitiveness 
of  the  scalp,  and  the  most  melancholic  psychical  disturbances 
were  entirely  and  almost  immediately  relieved  by  removing 
hardened  blood-clots  from  each  external  auditory  canal,  where 
they  liad  remained  for  years  after  a  fall,  in  which  hemon'hage 
into,  if  not  from,  the  ear  had  occurred. 

VarioKs  Nervous  PhemintHc.  prwlitced  hi/  Chmnk  Purulent  Otitis 
Media. — Chronic  purulent  disease  of  the  middle  ears  may  in- 
duce alterations  of  sense  ami  sensibility  in  the  tongue,  as  in  a 
case  related  by  Moos.'  8ince  these  j)henomena  were  due  to 
pressure  on  the  diseased  niembrana  tynijtani  by  an  artificial 
membrane,  and  mediately  on  the  chorda  tynipani,  an  important 
deduction  may  be  drawn  from  this  case,  viz.,  that  the  chorda 
tympani  contains  and  transmits  not  otdy  fibres  of  taste,  but  also 
those  of  conunon  sensibility.  Dr.  CarP  has  described  phe- 
nomena of  altered  se?ise  of  taste,  occurring  in  himself,  in 
consequence  <tf  chro?uc  jturulcnt  otitis  media,  which  were  pro- 
bably due  to  destruction  of  tite  chorda  tympani. 

The  coincidence  of  heiiiiplf(jln  -with  chronic  and  neglected 
suppuratioti  of  the  middle  ear  has  been  pointed  out  ni  two 
cases  by  Koosa.'  One  case  was  that  of  a  boy,  ten  years 
old:  the  other,  a  farmer,  sixty-two  years  of  age;    though  in- 

'  An-hivcs  ..f  Oph,  and  Otol.,  vol.  i.  pp.  140-148,  1869. 

'  Archiv  f.  OhrutilipilU.,  Band  x.  S.  16*J. 

•  Transact.  Anwr.  Utol.  Soc,  vol.  i.  p.  118,  1870. 
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dined  to  regard  the  former  case  as  one  of  coincidence,  it  was 
regarded  as  pr()!)al)lc  "  that  a  Idood-clot  might  readily  form 
between  the  diini  mater  and  the  bone,  from  rupture  of  the 
middle  nieniiiiieal,  in  the  existence  of  caries  of  the  temporal 
bone,  and  hemiplegia  be  induced  by  pi-essure  communicated  to 
the  motor  tract,  or,  as  Mr.  Hutchinson  says,  astjuoted  by  Hugh- 
lings  Jackson,'  by  squeezing  the  blood  from  the  corpus  striatum 
or  thalamus  opticus." 

Pxralysis  of  the  Facial  Nerve. — Paralysis  of  the  facial  nerve  is 
not  a  common  occurrence  in  chronic  suppuration  of  the  middle 
ear,  but  if  it  occurs  with  necrosis  of  the  temporal  bone  it  is 
very  apt  to  be  permanent.  During  chronic  suppuration  of  the 
elir,  however,  temporary  paralysis  of  the  facial  nerve  may  appear. 
Such  attacks  of  palsy  may  be  referred  to  temporary  congestion 
and  an  acute  iurtiimmatory  process  in  the  middle  ear,  in  addition 
to  the  already  existing  chronic  disease.  Temporan/  palsies  of 
the  parts  supplied  li}-  the  fuciiil  nerve  occur  in  perfectly  healthy 
ears  whic!)  have  liecome  the  seat  of  acute  inflammation,  and  are 
probably  due  to  congestion,  especially  in  children,  and  to  pres- 
sure of  accumulated  secretion,  as  shown  by  Gruber  '  That  such 
palsies  may  occur,  and  probably  by  an  acute  process,  in  a 
chronically  suppurating  ear,  is  shown  in  the  following  case : 

The  patient,  a  lad  of  fourteen  years,  stated  that  he  had  had 
a  neglected  aural  disease  ever  since  childhood.  Some  weeks 
previous  to  the  time  I  lirst  saw  him,  August,  1874,  he  had  beea 
attacked  by  severe  pain  in  the  left  ear,  after  bathing  in  the  sea, 
at  Cape  May,  where  he  was  employed.  He  then  came  to  Phila- 
delphia to  oi)tain  relief  froia  the  terriiic  i)ain  in  the  ear,  and 
applied  to  Dr.  A.  1).  Hall,  who  made  a  deep  incision  over  the 
mastoitl  process,  giving  vent  to  a  targe  ijuuntity  of  exceedingly 
offensive  pus,  and  relieving  greatly  tlie  sutlering  of  the  patient. 
The  next  day  Dr.  Hall  sent  the  boy  to  me.  I  found  the  lad 
very  weak  and  sallow,  with  a  pulse  over  IftO,  foreheail  bathed 
with  clammy  perspiration,  anorexia,  less  pain  since  the  mastoid 
incision,  with  crmsiderable  vertigo,  and  an  offensive  purulent 
discharge  from  the  ear  ami  the  incision  over  the  mastoid  pro- 
cess. I  found  that  a  probe  entered  over  the  mastoid  process 
point-blaidc,  three-fourths  of  an  inch,  coming  in  contact  with 
denuded  bone.  There  was  also  a  sinus  running  from  the  ex- 
ternal auditory  meatus,  upward  and  backward,  to  dead  bone  in 
the  mastoid  cavity.  The  patient  stated  that  about  a  year  pre- 
vious to  this  time  a  piece  of  dead  bone  had  worked  its  way 
from  the  auditory  meatus,  after  an  attack  of  pain  in  the  ear. 
A  probe,  passed  through  the  sinus  in   the  auditory  canal,  and 
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another  passed  through  the  phnis  behind  the  niirick'.  could  be 
made  to  touch  each  other  iti  the  tnastoifl  cavity,  and  dead  bone 
was  felt  everywhere  in  their  path.  The  srilver  probe  passing 
into  the  sinus  running  from  the  au<litory  meatus,  became  in- 
stantly blaekeiied,  ami  from  this  sinus  crumbs  of  black  and 
offensive  bone  were  constantly  discharged,  for  several  days. 
At  the  point  in  the  auditory  meatus  where  the  probe  entered, 
there  was  a  large  bunch  of  granulations,  wliich  was  finally  re- 
moved by  a  wire-snare.  I  eouhl  not  <lctect  any  ser|uestrum  at 
that  time.  Tlie  boy  was  jdaced  in  the  L'rcsbyterian  Hospital, 
and  given  milk-punch  aixi  tincture  of  chloride  of  imn  thrice 
daily  for  several  weeks,  during  which  perioil  the  pain  became 
very  much  less  in  the  ear;  that  which  he  still  experienced  was 
above,  ami  running  forward  from  the  auricle.  The  vertigo 
disappeared,  and  tlie  [laticnt  was  able  to  take  muscular  exercise; 
the  ear  became  less  tender,  and  permitted  all  necessary  manipu- 
lation, but  the  patient  could  not  lie  on  the  ear  in  bed.  Under 
this  treatment  the  discharge  grew  less,  and  on  the  24th  of  .Sep- 
tember I  extracted,  through  the  ofiening  in  the  mastoid  process, 
a  spinigy  sequestrum  one-naif  inch  square,  and  then,  placing  the 
broad,  blunt  nozzle  of  a  syringe  in  the  opening,  1  gently  in- 
jected a  stream  of  warm  water,  which  washed  out  a  cojiious 
amount  of  large  cheesy-looking  masses  through  the  external 
auditory  meatus,  and  some  portions  of  the  mass,  passing  through 
the  Eustachian  tube,  escaped  by  the  mouth.  The  masses  were 
composed  of  large  acicular  crystals  of  cholestearine  ami  fatty 
epithelial  debris,  resembling  the  matter  found  in  so-called  cho- 
lesteatoma of  the  car.  The  removal  of  the  sei[Uestrum  and  the 
subsc(|uent  syringing,  witli  its  fruitfid  results,  gave  still  further 
relief  to  the  patient;  all  pain  disajipcared,  and  he  could  now 
lie  on  the  ear  in  bed. 

The  sinus  behind  the  auricle  closed  in  four  days  after  tlie 
removal  of  the  scipiestrnm,  and  in  a  week  from  that  time  the 
discharge  from  the  ear  lia<l  almost  ceased,  and  the  odor  of 
diseased  bone,  which  had  pervaded  the  patient,  had  disappeared; 
but  I  could  still  feel  loose  crumbs  of  dead  bone  lying  in  the  sinus 
leading  from  the  auditory  meatus  to  the  nnistoid  cells.  There- 
fore, the  sinus  was  widened  with  a  knife,  by  cutting  from  the 
meatus  towards  the  mastoid  process,  anil  a  tent  was  inserted  in 
the  thus  w-idened  opening.  The  tent  was  reinserted  f<)r  five 
days;  crumbling  bone  came  away,  the  odor  and  discharge 
lessened,  and  the  sinus  in  the  meatus  closed  October  17,  under 
instillations  of  a  solution  of  sulpliate  of  copper  (3  gr.  to  f.'^j). 
The  patient  had  become  by  this  lime  quite  strong  under  the 
constant  use  of  tincture  of  cldoi'idc  of  iron,  and  occasionally, 
alcoholic  stimulants. 

During  the  night  of  the  llith  of  October,  four  weeks  after 
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the  removal  of  the  mastoid  sequestram,  the  patient  experien<?ed 
some  pain  in  the  ear,  but  not  enough  to  keep  him  awake.  On 
the  morning  of  the  20th,  he  found  that  "he  could  not  whistle," 
and  that  the  tears  ran  over  his  left  cheek  constanth*.  Facial 
paralysis  became  fully  established  on  the  letl  side  by  the  21&t : 
so  much  so  that  food  lodged  between  the  cheek  and  teeth  on 
the  affectetl  side.  There  was  no  continuance  of  pain,  and  the 
patient  expressed  himself  as  feeling  ven-  well.  He  took,  with- 
out my  consent,  a  situation  oft'cred  to  him,  and  went  to  work  at 
this  time,  the  paralysis  disaj'poaring  in  two  weeks,  as  I  learned 
subsequently,  for  I  did  not  hear  from  him  until  nine  months 
later,  when  he  visited  me,  and  I  found  hira  entirely  free  from 
paralysis  and  all  aural  discharge.  He  had  continued,  on  his 
own  responsibility,  to  take  the  tincture  of  the  chloride  of  iron 
until  the  paralysis  had  disappeared. 

Facial  paralysis  is  not  of  fhiquent  occurrence  in  necrosis  of 
the  mastoid  process,  but  if  it  occurs  it  is  likely  to  be  permanent 
Its  permanence  is  due  to  the  erosion  of  the  Fallopian  canal,  and 
an  organic  lesion  of  the  facial  nerve.  Its  occurrence  and  sub- 
sequent disappearance  in  this  case  are  of  interest,  and  worthy  of 
consideration.     They  can  be  explainetl,  I  think,  as  follows : 

1.  It  is  well  known  that  the  facial  nerve  will  resist  the  chronic 
inflammation  attacking  the  petrous  bone,  long  after  the  Fallo- 
pian canal  is  destroyed.  Gruber  has  reported  a  case  in  which 
the  facial  nerve  was  exposed  for  two-thirds  of  its  length  in  the 
tA-mpanum,  by  necrosis  of  the  Fallopian  canal,  and  yet  no 
paralysis  occurred  at  any  time. 

2.  It  is,  therefore,  probable  that  the  facial  nerve  becoming 
unduly  exposed,  in  the  case  I  have  described,  by  caries  of  the 
Fallopian  canal,  a  slight  acute  inflammation  in  the  middle  ear 
furnished  pressure  sutHcient  to  produce  the  functional  paralysis. 
The  disappearance  of  the  paralysis  was  of  course  due  to  the 
absorption  of  the  products  of  the  acute  inflammation,  from 
which  it  may  be  learned  that,  alarmin?  as  paralysis  of  the  facial 
nerve  is  in  ueerosis  of  the  mastoid  cfS»,  the  prognosis  is  not  neces- 
sarily unfavorable,  for  it  may  be  simply  a  temporary  paralysis, 
due  to  pressure  from  an  efltision  of  fluids,  which  can  soon  be- 
come absorbed  and  the  nerve  thus  permitted  to  resume  its 
function. 

Alterations  in  G<df. — In  connection  with  chronic  suppuratioa 
of  the  middle  ear  and  caries  of  the  petrous  bone.  Dr.  Tedonat' 
observed  peculiar  alterations  in  gait,  by  which  the  patient  was 
made  to  pursue  a  curved  line  in  walking,  and,  at  the  same  time, 
inclined  to  tarn  al>out  his  vertical  axk  from  the  affected 
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towards  the  well  side.  There  was  at  the  same  time  taoinl 
paralysis,  sot'teuiug  of  the  ganglion  ot'Gasser,  and  altereri  nutri- 
tion in  the  eye.  Posl-morfem  examination  revealed  destruc- 
tion of  the  semicircular  canals  in  this  case. 

IrriliitHm  of  the  Clfrda  Tjimpini. — Dr.  H.  J>.  Noyeu'  has  given 
an  account  of  irritation  of  the  chorda  tj'inpani  produced  very 
proliahly  hy  disease  in  the  tympanum.  The  patient,  a  physician, 
38  years  old,  stated  that  at  the  early  age  of  one  year  and  six 
months,  he  had  an  ahseess  in  his  ear,  but  exactly  in  what  part 
of  the  organ  he  could  not  tell.  A  discharge  was  thereby  estab- 
lished in  his  ear,  attended  with  jierforation  of  the  membrana 
tymnani,  impaired  hearing,  and  constant  tinnitus  aurium.  This 
coniJilion  prevailed  until  the  patient's  twenty-third  year,  when 
the  discharge  became  somewhat  altered  in  its  appearance,  and 
subject  to  variations  in  amount.  About  this  time  tlio  jvcrfora- 
tion  in  the  membrana  tympani  is  supposed  hy  the  patient  to  have 
clo.sed.  About  ihe  same  time  a  feeling  of  "weight,  pressure,  of 
obstruction,  and  of  distention  ati'ected  the  entire  left  side  of  the 
head."  Not  long  after  this  the  patient  states  that  the  chorda 
tympani  nerve  began  to  manifest  symptoms  of  irritation.  Morbid 
setisations  of  taste  were  easily  excited  by  pinching  tlie  pinna, 
or  by  stroking  the  left  side  of  the  face  with  the  tijt  of  the  finger. 
This  phennmenoii,  at  first  ]>aroxy8inal,  at  last  became  perniancnt 
without  any  external  exciting  cause.  The  flow  of  saliva  had 
been  proportional  to  the  amount  of  irritation.  Large  portions 
of  it  had  come  from  Wharton's  duct,  but  the  left  juirotid  gland 
also  secreted  more  abundantly  than  the  right.  Latterly,  that  is 
about  ten  years  after  the  supposed  closure  of  tlie  membrana 
tympani,  facial  paralysis  was  suddenly  developed,  and  had  re- 
mained constant. 

When  Ur.  Noyes  inspected  this  caae,  he  found  complete 
paralysis  of  the  left  side  of  the  face,  iiichuling  the  forehead  and 
orbicularis  oculi;  the  mouth  was  dniwn  to  the  opjiosite  side; 
the  tongue  was  protruded  straight,  and  its  mobility  was  jierfect. 
The  external  auditory  canal  was  large  and  straight,  and  the 
membrana  tympani  was  nearly  flat,  tense,  white,  and  thick,  not 
vascular.  Seated  upon  its  upjicr  and  middle  portion  was  a 
pol_ypoid  growth  as  large  as  a  pea,  lirm  to  the  touch,  red,  but 
notuisposed  to  bleed.  ^'The  ^lightest  loach  of  it,  thonqh  }wl  painful, 
exi'ited  smsi'lions  in  (he  tonffue.'''  The  auditory  canal  contained  a 
moderate  amount  of  pus,  the  Eustachian  tube  was  pervious,  and 
the  tympanum  easily  inliatable;  hearing  reduced  to  contact. 
The  polypus  was  re'moved ;  the  membrana  tympani  assumed  an 
appearance  which  did  not  seem  to  indicate  the  presence  of 
graimlation-tissue  in  the  drum-cavity,  and  there  was  no  perfora- 


'  TrHnMictions  American  Otological  Society,  vol.  i.  p.  556,  187S. 


49i 


MIIiDLE    EAR. 


tion.  Tlie  discliarge  ceased,  the  hearing  improved,  and  the  dis- 
greeahle  head-sensations  disappeared.  Dr.  ^lOves  stated  that  the 
polypus  sprang  from  the  handle  of  the  malleus,  and  his  explana- 
tion of  the  peculiar  symptoms  of  irritation,  was  that  "this  bone 
had  been  the  seat  of  chronic  inflammation,  involving  its  8ul>- 
stance  and  periosteum,  and  which  had  caused  the  irritation  of 
the  chorda  tvmpani."  That  the  cause  of  the  irritation  in  this 
case  was  in  the  middle  ear,  iis  well  as  in  the  raembrana  tympani, 
is  fully  shown  by  the  facial  paralysis. 

It  must  be  borne  in  mind  that  the  chorda  tvmpani  has  no  part 
in  the  nervous  function  of  the  tympanum;  it  is  only  on  its  way 
through  the  tympanum  to  the  tongue  (see  p.  85).  This  nerve, 
or  branch  of  the  facial,  if  it  be  a  branch  of  the  latter,  is,  of 
course,  liable  to  be  injured  by  morbid  processes  in  the  tym- 
panum, but  it  is  in  no  physiological  way  connected  with  the 
iunctiotis  of  tltat  cavity  any  more  than  the  facial  nerve  is,  as  it 
passes  tlirougli  the  Fallopian  canal  in  the  posterior  part  of  the 
same  cavity.  In  many  respects  the  name  chorda  tympani  is  un- 
fortunate, as  it  would  naturally  suggest  a  nerve  of  more  than 
ordinary  importance  to  the  drum-cavity. 

Anomalies  of  Inste  and  SnUvir}/  Secretion  in  Chronic  Pitntfent 
Disease  of  the  Tymjwn>im. — The  sense  of  taste,  as  well  as  the 
secretion  of  saliva  may  be  altered,  either  diminished  or  increased, 
by  the  presence  of  chronic  purulent  disease  in  the  cavity  of  the 
drum.  Dr.  Urbantschitsch'  found,  in  an  examination  of  littv 
iiidividuiils  affected  with  chronic  purulent  disease  of  the  tym- 
panum, that  the  sense  of  taste  is  most  highly  developed  in  the 
region  of  the  posterior  wall  of  the  pharynx,  the  uvula,  the 
arcus  pulato-glossus,  the  base  of  the  tongue,  and  on  the  raucous 
membrane  of  the  cheek.  In  forty-six  individuals,  anomalies  of 
taste  were  discovered :  only  in  four  cases  of  purulent  disease 
on  one  side  was  the  sense  of  tacte  undisturbed,  remaining  equal 
on  lK>th  sides.  In  thirty-eight  cases  tlie  taste  was  diminished, 
three  times  abnormrdly  increased;  in  five  cases  it  was  in  some 
respects  increased  and  in  others  diminished;  thus  in  a  case  of 
ciinmie  purulent  disease  in  the  right  ear  the  sense  of  taste  for 
salt  and  bitter  substances  was  impaired,  while  it  was  augmented 
for  sweets  and  acids.  I^esides  these  disturbances  of  taste,  there 
was  in  twenty-four  oases  a  blunted  sense  of  touch;  in  six  cases, 
though  the  sense  of  taste  was  lost  on  the  affected  side,  the  sense 
of  fnuch  wa.'i  normal. 

The  causative  effect  of  the  purulent  disease  iu  the  ear  is  con- 
firmed by  the  fact  that  in  many  cases  the  anomalies  of  taste 
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aiul  tutich  vimi.-ilicfl  with  tlie  liealiiiu;  of  the  ear.  Tlie  cboi'da 
tympani  aa<l  tlie  plexus  tynipanieus  are  to  be  looked  to  for  the 
explanation  of  these  changes.  In  addition  to  the  above  changes, 
anomalies  in  the  aeoretion  of  saliva  have  alj?o  beeu  noted  by 
Dr.  Urhantschitseh ;  in  one  instance  where  a  polypus  was  situate 
near  the  u[)per  part  of  the  tyni|panuin,  ami  in  other  cases,  after 
various  powders  iiad  been  blown  into  the  ear,  and  the  tympanum 
had  Iteen  touched  by  nitrate  of  silver.  In  the  first  instance,  the 
stiniuhition  is  sujiposed  to  have  been  brought  about  through 
irritation  of  the  chorda  tympani,  and  in  the  other  cases  by  ex- 
citation of  the  lesser  superior  petrosal  nerve,  the  influence  of 
which  over  the  f)arotid  was  distinctly  and  directly'observed  ou 
a  pjitient.  These  clinical  observations  of  Dr.  Url>antschit9ch 
ap[)ear  to  be  in  harmony  with  the  experiments  of  CI.  I5ernard, 
Schitf,  Ludwig,  and  others. 

Vaiigo  in  Chrotiir  Furutent  Disease  of  the  Middle  Enr. — It 
Bomctimes  happens  that  well-marked  symptoms  of  aural  vertigo 
occur  in  clironic  pundent  disease  of  the  niidtUe  ear.  15ut  I 
have  not  found  this  to  be  common.  The  foliowing  case  will 
illustrate,  however,  its  occurreuf-e.  A.  B.,  age  18  years,  student 
in  classics,  has  had  purulent  disease  of  both  ears  from  scarlatina 
in  infancy.  On  the  right  side,  the  membraua  tympani  is  de- 
stroyed and  the  hearing  gone.  The  discharge  lias  become  very 
slight.  On  the  right  side,  the  membrane  is  perforated.  The 
mucous  membrane  of  the  tympanum  is  thickened  over  the 
promontory.  Hearing  for  modei-ate  speech  four  paces.  The  dis- 
charge was  slight  on  this  side.  January,  1877,  the  i)atient  stated 
that  a  day  or  two  previous,  while  in  the  li^cture-rooni,  he  was 
suddenly  seized  as  never  before,  with  a  roaring  in  the  letl  ear, 
which  was  followed  by  nausea,  dimness  of  vision,  giddiness,  and 
faintness,  but  he  was  aide  to  leave  the  room  unaided,  and  went 
liome.  While  I'iding  home  the  symptoms  all  vanished,  and 
within  fifteen  minutes  he  felt  quite  well.  In  this  case  the  lesion 
must  have  been  in  the  middle  ear,  but  the  dizziness,  etc.,  were 
probably  due  to  an  irritation  extended  to  the  labyrinth,  from 
pressure  by  an  over-accumulation  of  secretion  in  the  tympanum. 

ReHer  Psychmes  front  Chroni''  Funilenl  Ittflnmni'i/ion  of  the 
Middle  Ear. — t^uite  recently,  Kojipe'  published  an  account  of 
two  cases  of  reflex  jisyclioses,  in  one  of  which  the  mentiil  dis- 
order was  in  all  )iroliability  excited  and  kept  up  by  chronic 
purulent  otitis  media.  In  the  other  case  hardened  blood-clots  in 
each  external  auditory  canal  were  very  ]daiidy  the  exciting  cause 
of  the  insanity.  In  both  of  these  men,  thougli  possessed  of  an 
hereditary  tendency  to  insanity,  ivnd  having  l)een  exposed  to 
violence  on  the  bead,  by  falls  and  blows,  the  mental  disorders. 


'  Ai\;liiv  f.  Ohic-iilieilU..  Hd.  ix.  S.  220,  1875. 


494 


(IDDLE    EAR. 


iiiL'liindioiia  with  toiuleney  to  murder  and  suicide,  were  eiitirelj 
relieved  by  t.reatruent  applied  to  the  ears  aud  tlie  clironicallyl 
inflamed  nares  and  nasopharynx, 

3,  Granulations  and  Polypi. —  I^urulent  inflanimation  of  the 
middle  ear  may  lead  rapidly  to  the  formation  of  ^'ratiulations 
and  polypi.  I'hese  results  are,  however,  more  likely  to  be 
found  as  a  consequence  of  neglected  and  chronic  suppuration  of 
the  tympanum.  The  former  may  appear  quite  soon  after  a 
purulent  process  has  been  estalili.shed  in  the  middle  ear,  aud 
may  he  attached  cither  to  the  mucous  membrane  of  the  tym- 
panum,  to  the  membruiia  tympani,  or  to  the  walls  of  the  auditory 
canal. 

Upon  inspection  of  an  ear  in  which  granulations  have  sprung 
up,  the  view  obtained  will  depend  upon  the  size  and  quantity 
ot  these  growths.  When  growing  on  the  raucous  membrane  of 
the  tympanic  cavity,  they  will  give  to  it  a  roughened  and 
granular  appearance,  vciy  readily  seen  if  the  perforation  in  the 
menibruna  tyni|)aiii  is  large,  and  unobstructed  by  granulations. 
The  latter  may  grow  on  the  edges  of,  or  near  the  perforation,  on 
the  mucous  siile  of  the  drum-head.  If  graimlations  have  also 
sprung  up  in  the  auditory  canal,  these  may  obstruct  all  further 
view  of  the  membrana  tympani  and  tympanic  cavitv.  All 
granulations  should  be  considered  as  incipient  polypi. 

Polypoid  Hi/pctirophy  oj  the  Miicoiis  Membrane  of  the  Middle 
Eiir. — Wemll'  has  descrilied  under  this  term,  elevations  of  the 
muco-periosteal  lining  of  the  middle  ear,  which  occur  very 
fre([uently  in  exudative  inflammations,  and  are  characterized  as 
exceedingly  small  polypi  in  tlicir  structure.  In  rare  instances 
these  prominences  may  assume  a  fold-like  elevation,  but  more 
commonly  these  bodies  possess  a  thread-like,  or  villous  form,  as 
well  as  a  finger-shape.  They  may  also  be  spherical  or  ovoid  in 
shape,  and  are  attached  either  by  a  long  pedicle  or  by  a  broad 
strip  to  the  mucous  membrane.  Sometimes  they  constitute  ex- 
tensive, lobulated  masses.  The  size  of  these  prominences  and 
villi  is  very  varied,  reaching  in  the  larger  ones  a  size  of  1  mm. 
According  to  their  composition,  these  prominences  are  shown  to 
be  proliferations  of  the  sutiepithelial  layer  of  raucous  membrane. 
A  direct  participation  In  them  of  the  periosteal  layer  could  not 
be  found,  nor  could  a  corresjionding  elevation  in  it  be  detected. 
In  the  spaces  between  the  iietwurk  of  connective  tissue,  nume- 
rous cells  resembling  lymph-corfjuscles  were  found.  The  epithe- 
lium was  sometimes  cubical,  and,  in  some  instances,  cylindrical, 
both  kinds  often  being  found  in  the  same  microscopic  section. 

'  Review  by  von  Troeltsch,  Arcbiv  f.  Ohrenbeilkunde,  Bd.  ix.  S.  119. 
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The  same  kind  of  miniature  polypi  were  found  on  the  inner 
surface  of  the  memhrana  tynipaiii  hy  Weiidt. 

The  mucous  membrane  of  the  tympanic  cavity  is  in  any  ease 
predisposed  to  liyperplastic  processes,  and  to  the  formativ>n  of 
rugous  elevations  and  tirtn  projections.  By  continued  growtli 
and  constant  enlargement  these  formations  may  entirely  till  up 
the  tympanum,  and,  after  perforation  of  the  membrana  tym- 
pani,  till  the  entire  auditory  canal.  They  may  also  cause  flat, 
bridge-like  adhesions  to  form  between  the  membrana  tyuipani, 
auditory  ossicles,  and  the  walls  of  the  tympanic  cavity.  Cystic 
cavities  may  be  formed  isy  the  union  of  sovend  elevations  with 
one  another.  By  degeneration  and  exfoliation  these  polypoid 
growth.s  may  disappear.  Spontaneous  degeneration  is  brought 
ai>out  in  these  cases  by  deposition  of  fat,  or  by  hemorrhages; 
the  vascularity  of  these  growths  greatly  predisposes  to  the  latter 
mode. 

The  pathological  alterations  in  the  v.eins  and  lymphatics  of 
the  tnucous  membrane  of  the  tympanum,  in  cases  of  chronic 
purulent  discharge  with  perforation  of  the  membrana  tympani, 
have  been  described  by  Politzer.'  These  changes  chiefly  con- 
sist in  dilatation.  In  some  instances  the  veins,  especially  on  the 
inner  surface  of  the  mucous  membrane,  covering  the  promon- 
tory, are  greatly  widened,  very  tortuous,  with  here  and  there 
large  dilatations.  He  concludes  that  in  chronic  inflammation 
of  the  lining  of  the  drum-cavity,  large  numbers  of  new  vessels 
are  formed.  The  walls  of  the  bloodvessels  are  often  opaque  and 
thickened,  being  intiltrated  with  a  gruimlar  exudation,  and  pig- 
niente<l ;  or,  in  other  cases,  the  vessels  may  be  tilled  with  lilood- 
globides,  while  the  walls  are  thinned  at  some  points,  and  con- 
se^juently  dilated  lierc  and  there. 

The  changes  in  the  lymphatics  of  the  mucous  membrane  of 
the  tymjianuni  are  much  less  common  than  the  alterations  in 
the  bloodvessels.  Altered  lymphatics  have  been  found  by 
Politzor  in  new  connective-tissue  growths  in  the  cavity  of  the 
drum,  when  atiected  by  chronic  purulent  inHammation. 

T)~eatmml  of  Granulations. — Since  granulations  are  very  oflen 
the  result  of  poulticing  in  the  acute  stage  of  an  inflammation 
in  the  ear,  it  should  be  said  again  that  all  such  treatment  as 
contains  any  of  the  elements  of  heated  moisture,  must  be  avoided 
in  the  endeavors  to  cure  granulations  in  any  part  of  the  ear. 
The  ear  should  be  kept  scrupulously  clean  by  syringing,  to  be 
repeated  as  often  as  is  necessary  to  gain  tliis  object.  Then 
some  form  of  astringent  or  caustic  should  be  applied.  An  en- 
deavor may  also  be  made  to  remove,  by  evulsion,  the  large 

*  Studien  iiber  GefaKvcrandcrung  in  der  erkrankten  Mittelobrausklcidung,  A. 
f.  O.,  X.  F.,  Bd.  i.  S.  11. 
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granulations,  if  they  can  ho  gotten  hold  of  with  convenience  to 
the  8urs;eon  and  without  pain  to  the  patient.      But  it   is  not 
absolutely  necessary  thus  to  remove  granulations  from  the  ear. 
They  may  be  pencilled  with  solutions  of  nitrate  of  silver  (60^^ 
480  gr.  to  f'.iij)  or  with  chroniic  acid.     These  applications  anj^l 
best  made  by  means  of  a  .^rnall  tuft  of  cotton  on  the   cottou-^^ 
holder :  great  care  should  he  taken   to  have  not  too  much  of 
these  fluids  on  the  cotton,  but  just  enough  to  paint  the  growths 
without  causing  any  surplus  of  Huid  to  be  squeezed  out  and 
run   upon  other  parts  of  the  ear,  as  soon  as  the  cotton-tuft  is 
brought  into  contact  with  the  granulations. 

Aural  Polypi — The  term  polyjius  is  a  relic  of  the  older  no- 
menclature, whicli  classed  new  gi-owths  according  to  their  form 
or  general  appearance,  rather  than  their  structure.  The  name 
polypus  was  first  ajiplicd  to  all  tumors  which,  originating  by 
means  of  a  distinct  pedicle  from  the  inner  surface  ot  any  cavity 
of  the  body,  prfijectcd  at  last  as  an  independent  growth  into 
the  same,  or  into  the  passages  leading  to  it. 

AURAL    POLYPI. 

Aural  polypi  vary  in  size  from  one  millimetre  to  three  or 
four  centimetres  in  length,  and  may  completely  block  the  ex- 
ternal auditory  canal,  and  project  beyond  the  meatus.  They 
have  generally  a  more  or  less  dub-  or  pear-like  shape,  and  their 
surface  is  usually  papillated,  giving  a  mulberry-like  appearance, 
particularly  to  the  basal  portions  of  the  growths.  With  few 
exceptions  their  consistence  is  soft,  but  elastic,  and  their  colo 
may  be  any  shade  of  grayish-pink  or  red. 

Aural  polypi  are  frequently  multiple,  several  of  them  beir 
found  in  the  same  ear.  One  or  more  of  the  auditory  ossick 
may  become  embedded  within  the  substance  of  one  of  these 
growths,  and  the  tumor  may  also  by  its  pressure  markedly  en- 
large the  osseous  part  of  the  auditory  canal.  These  aural 
tumors  may  originate  from  the  mucous  membrane  or  periosteum 
of  any  portion  of  the  tympanic  cavity,  or,  much  more  rarely, 
from  the  dermoid  layer  of  the  membrana  tympani,  or  the  skin 
of  the  e.Kternal  auditory  canal.  By  far  their  most  frequent  seats 
are  on  the  upper  and  inner  walls  of  the  tympanic  cavity. 

Polypi  are  most  fretiuentlj  found  in  males,  and  before  thir^ 
years  of  age.    The  vast  majority  occur  in  cases  of  suppurati^J 
ilisciuoe  of  the  middle  ear,  and  when  they  are  situated  on 
wall  of  the  external  canal,  it  will  be  generally  found  that  tl 
suppurative  process  has  been  a  very  prolonged  one.    In  fact,  all 
these   growths   may    be   considered    as    inflammation-tumors, 
distinctly  illustrating  the  now  widely  accepted  doctrine  of  the 
inflammatory  origin  of  all  neoplasms. 
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By  far  the  larger  number  of  aural  polypi  are  covered  with 
epitlielium,  the  cliaracter  of  which  always  agrees  with  that  of 
the  cells  covering  the  mucous  membrane  from  which  tliey  liave 
originated:  thus  if  from  tlie  floor  of  the  tympanum  or  the  lower 
portion  of  its  walls,  the  epithelium  will  be  columnaror  columnar- 
ciliatetl;  while  if  from  the  promontory  or  the  roof,  it  will  be 
found  to  he  of  the  tessellated  variety.  The  transition  from  tlie 
former  to  the  latter  of  these  forms  in  the  tyiiipiinum  is  gradual, 
and  tlius  it  is  that  several  varieties  are,  in  rare  instances,  found 
upon  the  same  polypus. 

In  systematic  treatises  upon  diseases  of  the  ear,  aural  polypi 
have  long  been  classed  into  mucous  polypi,  fibromata,  and 
myxonuita;  angiomata  having  lately  been  added  to  the  list  by 
A.  H.  Buck. 

The  term  mucous  polyp  hsis  only  a  clinical  meaning,  every 
form  of  tumor  of  soft  ivnsisfenre  found  in  the  ear  having  been 
described  by  different  authors  under  this  head. 

The  statements  of  Schwartze'  and  others  that  this  form  of 
growth  exactly  resembles  the  mucous  polyp  of  the  nasal  and 
other  cavities,  is  absolutely  incurrcct,  the  mucous  polypus  of 
rhir)ologists  being  simply  a  hyperplasia  of  the  norma!  mucous 
membrane,  and  no  such  growth  has  yet  been  accurately  de- 
scribed as  occurring  in  the  ear.  The  name,  therefore,  should  be 
permanently  dropped  from  otological  literature,  or  used  only  in 
a  clinical  sense,  to  denote  any  tumor  of  soft  nnisisteiice. 

MooH  and  Steinbriiggc,-  in  their  veiy  valuable  paper  on  this 
subject,  call  most  aural  polypi  "granulation-tumors,"  atid  the 
name  is  a  most  satisfactory  one,  but  they  seem  to  overlook 
marked  differences  in  the  structure  of  the  neoplannis  classed 
under  that  lieading,  and  to  ignore  the  similarity  or  identity  of 
many  of  them,  to  soft  or  mucous  papilloniata.  Aural  polypi 
should  be  classified  as  foUows:  1.  Graiiid/tti<i/>-/i<mors;  2.  ^<>f'/ 
Pupiliomula;  .3.  Fibronmta;  4.  Mi/xomala.  In  the  rearrange- 
ment of  the  section  on  aural  polypi,  and  the  classification  be 
has  now  adopted,  the  author  has  been  greatly  aided  by  the  iur 
vestigations  of  Drs.  R.  \V.  Seiss  and  Walter  Chrystie,  ofj 
I-'hiladclphia. 

Oronuhlioh-fiimors  (see  Fig.  93)  are  usually  of  small  size,  very 
dark  in  c(dor,  of  soft  consistence,  and  bleed  easily  and  freely 
when  touched.  They  comprise  alioiit  otie-half  the  entire  num- 
ber of  aural  p>olypi,  and  are  usually  founrl  in  cases  where  tha 
suppurative  process  has  lieen  rapid  and  intense.  Their  structure 
is  that  of  a  simple  granulation,  from  which  they  markedly 
difler,  however,  in  being  covered  either  by  a  layer  of  columnar 


'   Piithiilogieiil  Aniitoiiiy  uf  tlie  Eiir,  p,  125- 
'  Archives  of  otology,  vol.  xi.  p.  S'lH. 
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•  rr   »{ijaiiM»i.  t{iithd'uil  (%ll9,  the  latter  of  wluch  may  fbnn 
i\niin*i,  lioniy  '■cmtiiig  to  the  errowth. 

Th'v  (•(.rii«i'<t  of  i»phericaT  emhryonal  cells,  some  of  which 
prcx'-iii  v<rv  <li*liiict  nuclei,  others  having  aeveral  very  snuill 
iiri('lt!i,  Aiiioti^  themi  elements  are  nnmeroos  capillaries  in  an 
nfiiliryoniil  win«Jition.  Some  of  the  embryonal  cells  send  out 
prolon^iilioiid,  which  unite   by  anastomosis   with  others,  and 

Fig.  n. 


|liN^«iW)  vif  A  ()llt1lrl.AT^n'Ti wM-rotTrra.  moa   Xicap-rwvmeRArs  or  Spicku 
l'«*rA«»t>  ««  Dm.  B.  W,  Smm  «s*  WAttU  CanTsttc  ron  tbi  ArraoR. 

\\\t  K  tuMwt^rk  of  pla»nuitic  cells  is  (oniiwl.  the  meshes  of 
wKioli  Mi>'  tilUnl  witn  an  amor^^hous,  fun«ianKMiial  sijl>stauce, 
»»  -   fibrillar,  in  which   are  hr '  "  ^  omhrv- 

\M  T>u>w  jH^yi^  an?  fnr<)ac!  ,       -      sn^d  witli 

W\H>»t,  w  l«rc\>  oKvt*  may  b»  fovikd,  from"  raptared  hloo<ive5sel» 
Ih  iHoir  »u)Mia»t\w    Tti*  vfitttYM  cvvtrrinir  may  oecar  in  single 
\vr  Im  «««uUi)>)v  U^yimk  ain)  may.  as  alrcarav  slated,  consist  of 
v\4wH<u«r  \vr  \Ml''  mummkhb*  «ttts^   It  adheres  &rwlr  to  tli 
sMT  «I^^  $t\>«tK.  <^«l«9  all  dM  MMivlatioss  of  the  l 

t>n>|pf4  MiM\sr«v  «>f  Mht  «.>W.  «Im~ 

l<«<^<«^'«i  W»  Wm«  ^(«f^  fNlMi|p»iJL  Van  •••  «f  a  ki^  frrado  of 

^«r  ««ML'4>f  all  aonl 

is  f^eaeimlly 

^     ^       ^      ,        ,        ,  » M^  wg  Ml  at^rance 
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A  description  of  the  specimen  from  which  the  acconipanyiiijr 
raicro-photograph  was  taken  will  pei't'cetlj  illustrate  the  ty[iical 


Fip  iU 


Sccrioii  or  a  Soft  pAPiLLOHA-poLTrus,  from  MicROPnoTooRArB  or  a  Si'ecimkk  Pbij- 
PAHr.n  iiT  I>R»-  R.  W.  Sbiss  axo  Walter  Chktstie  roR  thi  Aiithub. 

structure  of  these  iiooplasms.  The  stroma  is  composed  of  dense, 
somewhat  imperfectly  devclojied  connective  tissue,  which  sends 
out  numerous  papillary  projections,  each  containing  a  capillary 
h.>op.  Each  projection  is  covered  by  a  layer  of  cuhoidal  epi- 
thelium, which  is  so  great  in  amount  as  to  till  up  the  sulci  be- 
tween the  pillars.  Many  of  tliu  pillars  send  out  secondary 
brancbitig  piii)illa>.  Near  the  surface  of  the  growth  the  epi- 
tlielium  becomes  squamous;  in  some  examples  of  this  neoplasm 
this  covering  is  hard  and  bony  in  diaracter.  Spots  of  myxo- 
matous degeneration  frcijuently  occur  in  these  polypi,  especially 
when  they  have  long  fiersi^ted.  Very  vascular,  or  even  cavern- 
ous examjiles  of  this  class  are  occasionally  met. 

Filirumdln,  in  the  true  rneaning  of  the  term,  are  exceedingly 
rare;  the  so-called  "fibrous  tumor"  of  clinical  otology  beiiig,  in 
the  nuijority  of  instances,  examples  of  sofY  pa]>illomata.  They 
are  developed  from  the  periosteal  lining  of  the  tympanic  cavity',' 
an<l  are  large,  dense,  iiale-colored  poly[ii,  usually  covered  by  a 
multiple  layer  of  pavement  epitlielium.  These  structures  ex- 
hibit a  more  or  less  tibrillated,  lirui  connective  tissue,  in  which 
are  found  numerous  connective-tissue  corpuscles.  They  nro 
sometimes  vascular  or  cavernous.     The  intracellular  substance 

'  Sc'hwurtxe,  I'alti.  Amit.  of  tlio  Eiir,  p.  I'JU. 


500 


MIDKLE    EAK. 


is  said,  by  Scliwartze,  to  be  "sometimes  perfectly  homogenec 
sometimes  grossly  librillary."'  Patches  of  myxomatous  degeii- 
eration  are  cspei-ially  frequent  in  these  growths,  aixi  the  epi- 
thelial iiivestment  may  become  hard  and  skin-like.  They  also 
show  a  marked  tendenc}-  to  undergo  cavernous  change. 

Myxowitfa  occurring  in  the  ear  are  yet  rarer  than  pohpoid 
fibromata,  not  half  a  dozen  instances  having  yet  been  satisfac- 
torily described.  They  are  exceedingly  soft,  gelatinous  tumors, 
springing  from  a  broad  base,  and  are  mostly  covered  by  mul- 
tiple layers  of  pavement-epithelium.  Their  stroma  consists  of 
a  homogeneous,  gelatinous  tissue  crossed  by  a  network  of 
spindle- and  star-shaped  cells,  and  in  which  are  embedded  a  few 
round,  granular  cells;  occjusionally  these  tumors  are  rich  in 
bloodve.«sels,  and  may  contain  organized  blood-clots. 

To  account  for  these  growths,  according  to  the  now  rarely 
received  theory  of  Cohnheini,  by  the  fact  that  the  foetal  tym- 
panum contains   mucous  tissue,  seems   altogether  erroneous,! 
especially  as  myxomata  frequently  occur  in  parts  of  the  body  I 
where  no  mucous  embryonal  tissue  is  to  be  found. 

The  Angioma  of  Buck'  is  described  as  follows:  "The  entire 
mass"  (of  the  tumor)  "consisted  of  bloodvessels,  radiating  from 
an  irregularly  shaped  central  cavity,  and  separated  by  a  network  | 
of  fibrous  connective  tissue,  holding  blood  corpuscles   in  its 
meshes."   It  appears  to  have  been  a  true  independent  neoplasm,  i 
Init  as  this  is  the  only  reliable  instance  on  record  of  its  occur- 
rence, so  far  as  we  are  aware,  it  can  as  yet  only  be  regarded  as  '■ 
a  pathological  curiosity. 

"Cysts,"  "organizecl  blood-clots,"  "venous  blood  sacs,"  and 
a  few  other  formations  growing  within  the  ear,  have  been  more 
or  less  vaguely  described  by  different  authors.  It  is  impossible 
to  give  t*i  any  of  them  definite  pathological  significance, 

.1.  Orne  Green'  speaks  of  "polypoid  growths,"  "which  are 
undoubtedly  hypertrtiphies"  of  "the  papilla;  on  the  dermoid  layer 
of  the  membrana  tympani;'"  but  Dr.  Green  gives  no  detailed 
ttccounl  of  their  structure.  They  seem  to  be  very  rare  in  their 
occurrence. 

Any  of  llie  four  classes  of  aural  polypi  just  described  may 
>resent  examples  of  cystic,  cheesy,  and  teleangiectatic  changes 
uniiig  Taken  jdace  within  the  structure  of  the  neoplasm.     Ex- 
tensive tatty  degeneration  may  also   be  present;  which  may 
epotitwioously  amputate  the  growth  by  destruction  of  its  pedicle. 

Ossooiis  an»l  cholesteatomatous  masses  have  also  been  de- 
scribed as  occurring  in  the  substance  of  aural  polypi.  Epithe- 
lioma. <.>steosaivomu,  and  gummatu   havo   beeu  deliDcated   by 

'  O]!,  oil  ,  p,  I2T.  '  Tn>n«ioti.'n*  American  Otological  Society,  1870. 

»  l.liul      Koju'rt  on  l*rogre«  of  i>u>U><;y. 
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various  writerfl  as  arisiiifc  from  the  niiddle  car;  all  are  exceed- 
ingly rare,  suul  liave  lioc'ti  hut,  inipertet^tly  described. 

All  aural  tumors  beloiisjitii;  to  any  of  the  tour  cliusses  of  our 
schedule — possibly  witli  the  exception  of  the  Hhroniata — are 
entirely  heiiis^naut,  showing  no  [irojiensity  whatever  to  involve 
surrounding  healthy  tissue,  nor  tendency  towards  reeidivity  after 
fhnrfiHffh  removal  imH  (irojier  after-treatment.  Fihroids  may,  pos- 
sibly, at  times  exViil)it  the  rapid  growth  and  semi-malignant 
character  of  some  of  those  fournl  in  the  uasai  fossre. 

.4?*  Ortjanued  Vesicular  Polypus,  conUiitmg  the  Necrosed  Long 
Proirss  of  llii-  Tucas. — After  the  removal  of  a  soft  pol3'pu8  as 
large  as  a  pea  from  tlie  left  ear  of  a  boy  seven  years  old,  an 
inmate  of  tlie  surgical  ward  of  tlie  Presbyterian  Hospital  in 
I'hihidelphia,  a  bright  red  body  was  thscovercd,  wliieh,  at  first 
sight,  was  supposed  to  be  a  clot  of  blood.  It  was  gently  pulled 
out,  and  found  to  be  an  organized  vesicular  body,  containing, 
appan'Mtly,  tluid  blood,  and  a  small,  liard  substance  end)edded 
in  it.  This  proved  to  be  a  portion  of  one  of  the  auditory 
ossicles,  and  upon  its  being  subjected  to  examination  by  I'rof. 
II.  Alien,  of  the  University  of  Pennsylvania,  it  was  promvuuced 
by  him  to  be  the  lung  process  of  the  iurns.  The  vesicle-like  poly- 
pus, wlien  placed  in  a  mixture  of  equal  parts  of  water  and  glyc- 
erine, gave  up  its  blood,  but  retained  a  membranous,  sae-like 
appearance,  tliough  pale  and  Haccid. 

Syinptotiis. — It  cannot  be  said  that  there  is  any  special  train 
of  symptoms  which  iietray  the  presence  of  an  aural  polypus. 
Wherever  a  chronic  purulent  discharge  from  the  ear  lias  existed 
a  long  time,  th'e  presence  of  a  polypus  may  be  suspected,  espe- 
cially if  from  time  to  time  there  has  been  hemorrhage  from  the 
ear,  but  the  usual  symptoms  are  oidy  those  of  chronic  utorrha-a. 
In  rare  instances,  aural  polypi  may  be  productive  of  hemiplegia, 
as  shown  by  Schwartze.'  In  such  instances  it  is  supposed  that 
retention  of  pus.  inducing  a  severer  inflammation  in  the  tym- 
panum, causes  a  hy|>era?nna  of  the  meninges  of  the  brain.  In 
the  case  given  by  ^ehwartze,  there  was  incomplete  hemiplogiti 
on  tlie  corresponiling  side,  togetiier  with  anicsthesia  and  ptosis, 
without  Jiifial  paralysis.  Kenjoval  of  the  polypi  causeii  the 
symptoms  to  vanish. 

Uemicrania,  sensations  of  fulness,  vertigo,  retention  of  pus, 
nausea,  and  vomiting  have  been  oliscrvod  !is  results  of  the  pres- 
ence of  a  large,  obstructive  polypus  in  the  auditory  canal:  but 
they  are  not  to  be  regarded  as  characteristic  of  the  jiresence  of 
polypi  generally.  The  vast  majority  of  aural  polypi  are  first 
discovered  by  the  surgeon  when  the  patient  a|iplies  for  relief 
from  an  aural  discharge,  the  latter  being  the  only  symptom. 


>  Arcliiv  f.  Olirt'titi,,  15d.  iv.  S.  H7. 
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ddadcd  iridMMt  aar  frnatct- 
In  aoaw  iaiKimn  tiiey  nodctgo  vhat 
Sdi  wtae*  obaenvd  two 
of  a  flo-caUed  macoos  pohrpoa; 

giiMllL.      He  also  qi 
I  ItaTia^  obii  mi  ahnilar  wniit 

In  tkre«  iikstanees  I  bare  otaerrcd  the 
M>lvpi  by  srringu^:  om.  firom  the  vall  of  dw 
from  a  nnall  opening  io  the  posterior-eapcrier 
dram  h>  ad.    I»  the  tprmer  caae,  a  diaLhatjee  hmi 
tane,  mack  to  tbe  aanoraace  of  the  |iatk«t,a  laijr 
oU.    The  diicfawge  eeaeed,  and  tiw 
aa  the  polT{Mis  wa*  vadwd  oat.    In  dte  wf  d  caa 
i>o  pefforatkio  of  the  dnn»-head. 

iVmlmemt  ^Amnl  f^fyfm— The  treatmcalefaB 
hegau  with  its  remoriL  Tbe  aAer-treatiMat  «t  the 
HipwiaHjr  of  the  point  to  which  the  novth 
npottaat  aa  nma^nng  tbe  poljrpas.  The  pa 
this  aad  wnoiaed  to  persevere,  after  the 
with  the  aabeeoaeat  local  treatment  of  the  car  at  Ae 
die  sorgeoa.  Unless  this  is  properhr  and  thocwoghlj 
almost  aBcfaaa  to  remove  tbe  polvpvs,  for  the  patiaaC  wil 
have  mdM'goae  some  annoyaaee  aad  paia  vr  the 
the  growth,  and.  after  a  short  freedom  frnai'k;  a 
spring  op.  ^lanr  patients  are  deterred  from  aiMtiij.iaaf.  Ae 
remoral  of  an  aural  poljp  because  of  their  fear  of  a  liaa  *al  of 
the  growth.  This  will,  indeed,  happen  if,  after  the  pclipi  i» 
remoTed.  tbe  point  of  attachment  is  not  treated ;  bat  if  the  aAv- 
treatment  is  properlv  gone  tbroogfa  with,  oo  freak  pofaifas  w9 
grrow  from  the  point  of  previous  attachtaent,  aad,  raraKffmere. 
the  tendencT  to  their  formation  anywhere  ia  the  ear  will  he  re- 
moved. 

The  be$t  instniment  for  tbe  rerooral  of  aa  aatal  polyp  i» 
WiideV  snare,  or  BlakeV  modification  of  it.    WiUe's 
roent  oon'^i'^t^^  of  a  fine  steel  stem  five  inches  kMW.  ai 
tf  "-'ig.  95).     It  is  provided  with  a  movma 

»i      -  Mjaare  portion  of  tbe  $baft  near  the 

latter  part  tits  over  the  tliumb.     At  the  distal  end 
button-like  projection  perforateil  by  boles  ranning  paralki 
the  stem,  one  on  each  side  of  it.     There  are  aim  two 
rings  at  the  angle.    Tbmngh  these  a  fine  wjreof  riTver.  \A 
or  iron,  or  a  strand  of  Jack-line  or  fishing-gimp  ^Hiiitoa) 

■  ArUt  t  Ohrcnh..  Bd  ii  S.  D  1M7. 
*  Dhcmci  of  the  Ear.  Pkila.,  !«»,  m.  i 

■  Ai&  of  0|>b.  aad  OtoL,  tvLlf^  «8^  l8niL 
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]t»e  drawn  to  form  a  small  looii  or  noose  at  the  point,  while  the 
■^nds  of  the  wire,  or  wliatever  is  used  to  form  tlie  snare,  are 
coiled  aivout  the  crossluir  at  the  handle. 

When  tlie  instrument  is  in  order,  the  crosshar  may  be  at  any 

Fig.  95. 


Wiliik's  Avhal  Pokri'CB  Shark. 

jioint  on  its  part  of  the  shaft,  most  convenient  to  the  su  rgcon 
By  traction  on  the  crossbar,  the  loop  at  the  end  is  narrowed  and 
the  jiolyjHi-f  or  its  petiicle  constricted. 

Blake's  modification  of  the  valuable  instrument  of  Wiide. 
consists  cliiefly  in  causing  the  wire,  left  bare  between  tlio  point 
and  the  angle  in  the  shart,  to  run  in  a  miniature  barrel  slightly 
widened  at  the  end  and  perforated  b}'  two  lioles  through  which 

I  a  wire  passes  to  form  the  loop.  Instead  of  fastening  the  free 
ends  of  the  wire  to  a  crossbar,  they  are  wound  in  opposite 


Fig.  90. 


-anw 


Bl.AKI:'»  Wh.IIK'S  SkAIIK,  with    «njtrSTA11I,K   PARACKNTUIil-illlHni.a. 


directions  around  a  button  on  top  of  a  short,  square  canule, 
1  cm.  long,  which  is  made  t(^  slide  smoothly  on  the  square 
[xirtion  of  the  sliaft.  To  the  under  surface  of  the  canule  there 
is  attached  a  ring  in  the  plane  of  the  long  axis  of  the  iTistru- 
ment,  by  which  traction  is  made  and  the  loop  iiiirrcjwed.  The 
handle  or  tbumb-f)iece  of  the  instrument  is  formed  of  a  ring 
placed  at  an  angle  of  45°,  transversely  to  the  shaft. 

The  aforesaid  barrel  is  made  to  fit  into  a  socket  at  the  angle 
of  the  instrument  and  held  in  place  l)y  a  set-screw.  l>r.  Blake 
has  also  planned  a  paracentesi.-s-needle  to  go  with  this  instru- 
ment, and  which  is  made  to  fit  into  the  socket  at  ihe  angle 
where  it  is  held  in  place  by  means  of  the  set-screw.     The  whole 
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affords  an  admirable  improvement  on  the  original   Wilde's 
snare. 
The  author,  some  years  ago,  made  the  end  of  the  canula 

Fig.  97.  " 


AVRAL  POLTPDS  SltARK,  WITB  FbHISTRATBD  CaHOLA. 


fenestrated,  so  as  to  prevent  drawing  the  loop  into  the  barrel, 
and  thus  delaying  an  operation.  The  canula  was  made  to  con- 
sist of  steel,  and  to  be  from  1  to  1.50  mm.  in  diameter.  In  this 
instrument  the  author  has  used  brass  piano-wire,  or  fine  brass 
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wire  used  hy  saddlers  for  sewing.     The  instrurneiit  is  shown  in 

its  iKitiirul  size,  witli  a  figure  of  the  fenestra  at  its  end,  in  Fig.  07. 

Dr.  Samuel  Sexton,'  of  New  York,  has  further  improved  tiiis 

form  of  polypus  snare,  by  giving  the  wire  "three  abrupt  turns 


^ 


SKXTOIi'*  POLYPDI  SrARIE,   WITH    NOTCBED  SlIIIK    FOR    FaSTKNIXO    THE   EllDS  OK  TRB  WiRK. 

throutrh  notches  cut  rather  deeply  in  the  slide  for  its  reception." 
(Fig.  Its.) 

Before  the  snare  or  any  other  rueans  is  employed  for  the  re- 
moval of  a  t1nly{HI.'^,  the  latter  shfuild  be  carefully  examined  by 
a  curved  [irobe,  in  order  to  determine  if  jiosisible  the  ]»oint  of 
attaehiivc'iit  of  thi>  base  or  pedicle  of  the  growth.  I  have  gained 
great  aid  in  this  search  by  means  of  a  very  8ini|)le  instrument, 
consisting  of  a  j)latinuni  wire  ring  4  mm.  in  diameter,  soldered 
very  neatly  to  a  cotton-hohler.  This  is  as  large  a  ring  as  will 
prove  useful;  smaller  ones  may  be  used  witli  advantage,  liy 
passing  this  instrument  down  the  well-lighteil  canal,  the  polyp 
may  be  very  much  mure  easily  and  thoroughly  moved  about  on 
its  attachment  by  nteans  of  this  ring-end,  than  if  the  growth  were 
touched  by  a  smooth  and  blunt  probe.  By  observing  on  which 
side  the  ring  glides  most  easily,  or  where  it  meets  with  a  resist- 
ance, a  fair,  if  not  a  positive  idea  uf  the  point  of  attachment  of 
the  polypus  may  be  obtained.     This  instrument  is  also  an  ex- 


American  Journal  of  Otology,  vol.  ii.  p.  298,  1880. 
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Fig.  99. 

P 


Fig.  100. 


celleiit  means  of  scraping  off  the  slough  from  a  cauterized 

{)edicle.    An  ordinary  silver  probe  may  also  be  used  for  manipu- 
ation  of  the  polyp. 
The  Use  of  the  Snare. — With  the  canal  well  lighted  by  means 

of  the  forehead-mirror,  let  the 
snare  be  passed  over  the  polyp 
and  brought  as  near  the  point  of 
attachment  as  possible.  There  is 
no  sensibility  in  tlie  growth,  but 
the  walls  of  the  canal  which  must 
be  touched  in  this  manipulation 
are  extremely  sensitive,  and  un- 
less great  skill  be  used,  the  pa- 
tient will  suffer  pain.  As  a  rule, 
the  snare  shouldf  be  used  without 
an  ear-funnel  or  speculum  in  the 
external  meatus.  When  the  snare 
has  disappeared  over  the  polyp, 
let  gentle  constriction  and  trac- 
tion be  made,  and  then,  if  the  in- 
strument has  been  well  adjusted, 
the  growth,  or  the  major  portion 
of  it,  will  be  removed.  Some 
hemorrhage  will  usually  ensue, 
and  all  further  operative  endeavor 
should  be  postponed  until  a  clear 
view  of  the  external  canal  and  the 
fundus  can  be  obtained.  Itard' 
observed  a  rapid  hemorrhage  of 
four  ounces  of  blood  after  the  re- 
moval of  a  polyp  from  each  ear, 
and  Moos-  records  an  "alarming 
hemorrhage  from  the  ear  after  the 
extraction  of  a  small  polypus  from 
the  short  process  of  the  malleus, 
necessitating  a  tampon."  But 
these  are  rare  occurrences,  and 
are  not  to  be  cited  to  deter  from 
the  removal  of  an  aural  polyp  as 
soon  as  it  is  discovered. 

Polypus  Hook.  —  When  polypi 
are  quite  small,  not  more  than 
half  the  diameter  of  the  auditory 
canal,  I  have  found  it  very  convenient  to  use  a  small  steel 
hook,  which  I  have  caused  to  be  fitted  to  an  adjustable  holder. 


SiLTBB  Probe 
POR  MANipri..\- 
Tios  OP  Polypi. 


Pehma»kst  Pi,a- 
TixiiM  Wire  Loop 
ox  Ff.xible  Shaft. 


'   Miilndioi;  de  TOreiUc.  tome  ii.  p.  124,  1821. 
'  Arch,  of  Oph.  and  Otol.,  vol.  iii.  p.  107,  1873. 
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By  this  means,  which  is  quite  simple  and  attended  with  less 
darkening  of  the  canal  than  the  use  of  the  more  cumbrous 
wire-snare,  a  small  polypus  can  be  lifted  from  its  stem  without 

Fig.  101. 


PuLVPCs  Hook. 


508 


MIDDLE    EAR. 


touchiiia:  the  wall  of  the  canal,  and,  consequently,  without  any 
pain  to  the  patient. 

Dr.  Jacoby,'  of  Breslau,  has  applied  the  tralvano-caustic  method 
to  tlie  renicjval  and  treatment  of  granulations  and  polypi  in  the 
oar,  with  asserted  success.  But  it  is  a  means  no  surer  nor  more 
rapid  than  the  more  usual  and  less  complicated  methods  just 
detailed,  and  certiiiniy  no  less,  but  perhaps  more,  painful. 

Mr.  Toynbee  proposed  to  destro}'  polypi  by  applying  to  thera 
potassa  cum  calce,  an  unmanageable,  slow,  and  dangerous  pro- 
cedure, and  one  not  at  all  in  practice  now-a-fjays.  In  the  latter 
part  of  his  career,  Mr.  Toytd^ee  succeeded  in  destroying  polypi 
by  gentle  and  continued  pressure  by  means  of  small  pieces  of 
sponge  or  wool.- 

The  late  Dr.  Edward  H.  Clarke*  succeeded  in  causing  aural 
]>o]ypi  to  disappear  by  injecting  into  their  structure,  by  means 
of  a  liypoderinic  syringe,  a  few  drops  of  the  solution  of  per- 
chloride  of  iron,  or  of  persulphate  of  iron. 

D'eofiiient  after  the  removnl  of  the  Aurnl  Polyp. — A  number  of 
suggestions  have  been  made  respecting  the  applications  to  be 
made  to  the  diseased  ear  after  the  polyp  is  rcmoveil  by  evulsion. 
Both  the  matter  and  the  mode  of  its  ap[)lication  are  deserving 
of  the  greatest  consiileration.  The  best  applications  are  nitrate 
of  silver  and  chromic  acid,  both  of  which  are  to  be  used  in  con- 
centrated solution. 

Nitrate  if  silcer  in  the  solid  state  may  be  applied  by  means  of 
a  porte-caustique,  as  recommended  by  Wilde.  But  he  enjoined 
the  greatest  care  in  getting  to  the  seat  of  the  polypus,  and  only 
there,  lest  the  auditory  canal  be  cauterized  and  inflamed.  But 
at  best  the  "solid  stick  "is  a  dangerous  application  about  the 
ear,  and  should,  therefore,  be  kept  out.  A  saturated  aqueous 
solution  of  nitrate  of  silver  (480  gr.  to  f.^)  may  bo  advantage- 
ously applied  to  the  seat  of  the  polypus  and  any  surrounding 
granular  surface,  Ijy  means  of  a  tuft  of  cotton  on  the  cotton- 
holder.  This  will  cause  no  pain  so  long  as  it  is  not  brought  in 
contact  with  the  skin  of  the  auditory  canal.  The  remnant  of 
the  polyp  and  the  more  or  less  granular  mucous  tissues  in  the 
drum-cavity  are  not  sensitive  to  it.  But  even  the  saturated 
solution  of  nitrate  of  silver  may  act  too  sloul}',  on  account  of 
the  superficial  slough  which  it  forms. 

Chromie  acid,  an  escharotic  more  powerful  than  the  preceding 
one,  may  be  used  with  great  and  rapid  aid  in  removing  granu- 
lations, or  the  remnants  of  si  polypus,  as  has  been  shown  by 

'  Arehiv  f.  Olirenh..  Bd.  v.  S.  t,  mid  Bd.  vi.  .S.  "i^:,. 
•  Soe  "  DiseMses  nf  the  Ear,"  suppleinent  hy  Mr.  HinUm,  p.  488. 
'  Obfervntions  on  the   Nature  nnd   Treatment  of  Polypus  of  the  Ear,  Boston, 
1867,  p  71. 
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Dr.  "W.  W.  Seely,'  of  Cincinnati.  I  iiave  employed  tliini  for  the 
destruction  of  the  liroiirl  attachment  of  the  large  tnucous,  and 
tihroid  fiolypi,  but  not  very  often  for  the  destruction  of  smaller 
polypoid  growths  or  their  attachments.  Its  application  may 
cause  pain,  which  comes  on  an  hour  or  more  after  the  root  of 
the  polypus  is  touched,  and  continues  as  a  dull  aching  for  some 
time.  This  gradually  wears  oti',  if  the  aciiF  lias  not  been  apjilied 
too  freely,  and  every  possihle  precaution  must  he  observed  to 
avoid  tiiis,  and  when  the  patient  is  ne.xt  seen  it  will  be  found 
that  a  large  eschar  has  formed  at  the  points  touched  by  the 
acid.  Under  no  other  application  does  the  remnant  of  the 
pedicle  of  a  polypus  disappear  so  surely  and  so  rapidly.  It 
should  he  applied  in  the  same  manner  as  tiie  solution  of  silver. 
A  few  crystals  should  he  crushed  and  slightly  moistened  with 
watei',  and  into  tliis  concentrated  tni.xture  the  tutt,  prepared  as 
described  above,  when  alluding  to  tiie  use  of  nitrate  of  silver, 
ehonld  be  dipped  and  then  conveyed  to  the  diseased  spot.  The 
latter  may  be  gently  brushed  or  pressed  upon  by  the  tnft  of 
cotton  thus  prepaivd.  The  cotton  tuft  must  not  contain  much 
acid,  nor  should  that  which  it  carries  be  too  flui<l — it  should  be 
pasty — for  otherwise  when  the  cotton  is  pressed  on  the  granula- 
tion, or  the  cut  surface  of  a  j)edicle,  an  excess  of  acid  would  he 
squeezed  out,  and  run  upon  the  healthy  tissues.  But  care  wMll 
prevent  any  such  mishap,  and  enable  any  one  to  command  the 
rapid  and  thoroughly  curative  action  of  chromic  acid. 

The  consideration  of  the  results  named  under  the  fourth  head 
(p.  -J 78)  will  be  reserved  for  the  following  chapter. 


CHAPTER     VIII. 


COURSE  AND  CONSEQUENCES  OF  CHRONIC  PURULENT 
INFLAMMATION   {ContinueJ). 

Chronic  suppuration  of  the  tympanum,  after  a  longer  or  a 
shorter  duration,  may  extend  inward  toward  the  labyimth  and 
the  auditory  irervc,  upward  through  the  tegmen  tympani,  di- 
rectly toward  the  middle  lohe  of  the  brain,  liackwanl  through 
the  mastoid  antrum  to  the  mastoid  portion,  its  cells,  and  the 
lateral  sinus,  or  outward  to  the  bony  auditoi-y  canal. 

The  close  anatomical  relation  between  the  tympanic  cavity  and 

'  Tntneuctioni  American  Otol.  Soc  ,  vol.  i.  p.  ICti,  1S71. 
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the  above-named  regions,  has  already  been  pointed  out  when  con- 
sidering the  anatomy  of  the  middle  ear.  But  it  will  be  necessary 
to  recall  that  relation  at  this  time  in  order  to  obtain  a  juster  idea 
of  the  mode  and  extent  of  the  ravages  made  by  chronic  suppu- 
ration in  the  various  parts  of  the  temporal  bone,  and  even  in 
the  bones  adjoining  it. 

Chronic  suppuration  of  the  middle  ear  advances  by  the  suc- 
cessive stages  of  ulceration  of  the  mucous  membrane,  periostitis, 
ostitis,  caries,  and  necrosis  of  subjacent  bones.  The  interval 
between  the  acute  stage  and  these  successive  chronic  stages, 
varies  greatly  in  length.  In  some  instances  the  acute  stage  is 
rapidly  succeeded  by  all  the  others,  even  the  necrotic  exfoliation 
of  some  of  the  most  important  parts  of  the  internal  ear,  while 
in  others,  a  generation,  or  an  ordinary  lifetime,  may  elapse 
before  the  chronic  process  in  the  mucous  membrane  seems  to 
leap  at  a  bound  to  caries  and  necrosis  of  the  bone  beneath.  And 
this  is  true,  whether  the  advance  of  the  tympanic  disease  is 
inward,  backward,  upward,  or  outward. 

The  least  common  result  of  such  a  process  is  necrosis  and 
exfoliation  of  the  cochlea,  either  alone  or  in  conjunction  with 
the  rest,  or  parts  of  the  labyrinth,  and  other  portions  of  the 
temporal  bone. 

After  a  chronic  suppuration  has  been  in  process  for  a  period 
varying  from  a  year  or  two  to  thirty  or  forty  years,  during  which 
time  tlio  patient  has  suffered  from  nothing  but  the  discharge, 
quite  suddenly  u  new  train  of  symptoms  may  be  presented.  These 
consist  chiefly  in  an  attack  of  severe  pain  in  the  ear,  without 
any  apparent  cause  so  far  as  the  patient  can  assign,  swelling 
about  the  auricle,  and  bulging  of  the  latter  from  the  side  of  the 
head,  chill,  fever,  constipation,  intense  vertigo,  nausea,  vomiting, 
and  sometimes  a  peculiarly  distressing  and  intense  tinnitus  in 
the  afiected  ear.  The  hardtiess  of  hearing  is  increased  to  total 
deafness.  To  these  symptoms  may  be  added  those  consisting  of 
paralysis  of  the  facial  muscles,  and  of  the  extremities  on  the  side 
corresponding  to  the  diseased  ear,  delirium,  coma,  and  death. 
Though  not  infrecjuently,  after  the  paralysis  of  the  face  and  the 
exirciuilies  has  been  fully  established,  it,  with  the  pain,  tinnitus, 
nausea,  vertigo,  and  vomiting,  is  quite  suddenly  relieved  by  u 
copious  discharge  of  pus  from  the  ear.  The  patient  then  re- 
covers; with,  however,  the  absolute  deafness  characteristic  of 
destruction  of  the  labyrinth,  and  with  some  continued  discharge 
from  the  ear.  Upon  examining  the  external  ear  in  such  cases, 
not  only  bare  bone  may  be  felt,  but  loose  sequestra  are  found 
at,  or  near  the  external  auditory  canal,  or  protruding  from  the 
opetiing  of  a  sinus  behind  the  auricle.  In  those  cases  in  which 
the  cochlea  has  been  thrown  off  as  a  separate  sequestrum,  it  has 
been  found  in  the  auditory  canal,  from  which  it  has  been  lifted 
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f  Exfoliation  of  the  Cochlea. — Exfoliation  of  the  cochlea,  a.s  a 
sequestriini  Bcpsirate  fi-oni  the  rest  of  the  lahyrinth,  has  heeu 
observed  and  described  hy  Meniere,'  Gruber,' llinton,' Tnynbcc,* 
Cassells,"  Parrcidt,"  BoeckJ  Dennert,'  and  Liieffi.* 

tin  the  vast  majority  of  these  cases  the  cochlea  was  taken  out, 
or  came  out  during  life,  the  patient,  of  course,  remtiining  toially 
deaf  in  the  att'ected  ear,  but  free  from  facial  [laralysi.s.  Only  in 
two  cases,  that  of  Boeck,  and  in  one  of  the  three  of  Meniere, 
wa.s  the  necrosed  cochlea  found  after  death  as  a  tree  sequestrum 

■  in  the  external  car.  The  case  of  Boeck  was  further  exceptinn- 
alty  characterized  by  facial  paralysis.  The  patient,  a  child 
nniier  two  years  of  age,  suceurnbcd  during  tlic  progress  of  the 
necrotic  disease  of  the  interind  ear,  from  acute  hydrocephalus. 
In  all  of  these  cases  the  cochlea  was  removed  through  the  ex- 
termd  auditory  meatus;  not  uncommonly,  before  the  acute 
symptoms  of  the  detaclmient  cd"  the  sequestrum,  tlie  external  car 
and  niiustoid  portion  are  fi'cc  from  pain  or  tenderness  on  press- 
ure, a  very  marked,  though  not  an  invariable  diagnostic  ditfer- 
■  enco  between  deep-seated  inflammation  of  the  fabyriiitii  and 
nnistoid  disease.  Sometimes  detachment  of  pieces  of  the  bony 
auditory  canal  ]irucedc  the  exfoliation  of  the  cochlea. 

Facial  paralysis  is  rarely  oliserved,  and  never  permanent, 
when  the  cochlea  alone  is  thrown  off.  From  recorded  accounts 
it  appears  that  only  Tinnbec  has  observed  this  symptom  in  con- 
nection with  exfbliati<in,  <luring  life,  of  the  separate  cochlea. 
Necrosis  and  exfoliation  (jf  both  cochlcse  have  been  observed 
only  by  Oruber.'"  Titc  ]>atient,  a  lad  twelve  years  old,  wlio  had 
suffered  fi'om  otorrlneafor  several  years  af\er  scarlatina,  showed 
no  signs  of  facial  paralysis,  but  rettiained  totally  deaf. 

Exfoliation  of  the  Cochlea,  Vestibule,  Semicircular  Canals,  and 
Deeper  Farts.  —  i^argcr  seejuestra,  composed  of  not  only  the 
cochlea,  but  the  rest  of  the  labyrinth,  the  porus  acusticua  in- 
tcrnus,  and  even  the  major  portion   of  the  temporal  bono,  liave 


'  Onzclto  AKkl   do  Purls,  No.  50,  I8:>7. 

»  Winner  Alii.'.  Med.  Z.-itunc,  ISiM;  ulso  "  Lchrbwb,"  p.  542,  1870. 

•See  Toynbcc,  Anliiv  f.  Uhronli  ,  Bil.  i.  S.  114,  18<14.  ♦  IbiJ. 

'  "(luMtions  of  Aiinil  .SuririTV,"  by  Jamos  Uinton.  London,  1874,  p.  2!M1. 

•  8o<.  SfhwBilze,  Ariliiv  f.  Ul'irenb",  »d.  ix.  S.  288,  1876.  '  Ibid. 
»  Archiv  f.  Obn-nb.,  Bd.  \.  ti.  'JSl,  1870. 

•  Ibid.,  Bd.  X.  S.  23r.,  lS7r.. 

">  Wiener  All^^  Med.  Zcitung,  1864. 


MIDDLE    EAR. 


b'K'-n   romovcd   during  life   and  described,  bv  Wilde,'  ShawJ 
TvvtilK-c;   C.   R.  Agtiew/  Yoltolini,*  0.  D.'Pomerov,*  C. 
ItUko.'  and  Samuel  Sexton.* 

In  the  I  wo  cases  of  Toynbee  the  sequestra  were  not  reraovi 
until  uHor  death,  wliich  occurred  in  consequence  of  the  seve 
and  |ireviously  neglected  aural  disease.  In  the  other  cases  the 
Urifc  sequestra  were  removed  through  the  external  meatus, 
t'Xo'i>tiii^  ill  the  case  under  the  cure  of  Dr.  Pomeroy,  in  which 
the  sc(|ucstrnm,  the  major  part  of  the  temporal  bone,  came  out 
by  a  natural  process  from  the  ojicniiig  of  a  sinus  behind  the 
auricle.  The  implication  in  the  necrosis  of  so  much  of  the 
temporal  bone  as  ensues  when  the  entire  labyrinth,  the  porus 
acusticus  ititcrnna,  and  other  parts  of  the  petrous  bone  are  thus 
thrown  ntf  jis. sequestra,  is  nuturaliy  attended  with  facial  paralysis 
MS  u  iiKirhdfi/  fhitmrlerisfir  a\m])ioin,  besides  the  intense  deafness. 

Hcsidcs  the  invariably  ensuing  liicial  paralysis,  which  may 
b(>  permanent,  there  may  occur,  as  in  the  case  reported  by 
Wilihr,  temporary  paralysis  of  the  arm  and  leg  on  the  side  of 
(he  diseasol  car.  The  latter  jiaralysis,  however,  vanishes  upon 
the  cessation  of  the  acute  symptoms,  and  may  be  considered  as 
«itu'  \o  jiressure  from  the  retained  pus  in  the  ear.  All  the 
i!iyin[>toms  observed  in  connection  with  iiecrosis  and  exfoliation 
of  the  cochlea,  are  intensified  when  the  necrosis  involves  other 
parts  of  the  labyrinth  and  the  neighboring  petrous  bone. 

Not  only  are  the  deep-seated  pains,  tinnitus  auriura.  deaf'' 
ness,  vertigo,  miusea,  and  vomiting  urgent  symptoms,  but  the 
extcrmd  ear  is  tumetied  and  more  sensitive  to  pressure;  the 
nnistoid  portion  is  more  apt  to  become  tender  and  painful;  ao 
nbaoess  may  form  there,  and  opening,  leave  a  sinus  which  leai 
to  ileail  bono ;   iJio  discharge  is  excessively  fetid ;   the  cerebr 
•ymptonjs  of^on  threatening;  the  giut  may  be  altered  for  Ion, 
perii»d«.  as  in  »  case  reported  by  Sexton ;  convulsions  and  conn 
may  supervene,  nnd  death  iK-cur.  as  shown  in  two  cases  reeordei 
by  Toviibee.     In  one  of  these  an  opening  was  found  leading 
t"»^>u^  the  sequestruiM  in  the  jK^terior  part  of  the  petrous  bone 
to  the  ju^ulAr  lii«s».     In  necrosis  originating  in  the  inner  waf" 
of  the  tyn»|H«num.  thero  sevms  to  be  a  tendency  on  the  part  o1 
the  disease  to  enuckftte  the  hard  and  resistant  labyrinth  from 


n 


<  tW<(M  «MK  IM«MM«  eT  di»  Kar,  FHife  ,  !)>»,  )v  S5&    Sir  PIkUip  CnmptonK 

tin  Ml 

•  ittfS-ontli  V«4  tN«M.  PllUl.  Soft.  LiiW*BO.    Sec  Torabee,  Aivhiv  t.  Ohrenfa 

<  t  n ,' .  >»<M    Arvlttv  t  OlMwk.  BA.  L.  ICM. 

'    \  M,^l   l%«n^w4.H.^  ISai;  alMT.  TkMkKkwBdMEar,  SdAiu.  cd., 


t- 


ItlMMt*!**  NJM*«^Mi>  ^  Mti*i<<»«  —4  S«gwy.  X.  T..  Jul  18S1. 


CHRONIC    PURULENT    INFLAMMATION. 


518 


I 


^ 


the  Burroun<ling,  more  porous  part  of  the  petrous  hoiie  in  wliich 
it  lies  embedded. 

IVeatmenl. — It  is  usually  found  that  up  to  the  time  the  patient 
applies  for  relief  from  the  acute  imd  painful  8v»n>toms  which 
have  been  suddenly  added  to  the  chronic  aural  disease,  there 
has  been  almost  total  neglect  of  the  ear,  and  that  the  external 
auditory  canal  is  blocked  by  one  or  more  polyjii,  which  has 
caused  a  retention  and  conse<jiieiit  burrowing  of  pus,  It,  there- 
fore, becomes  necessary,  as  the  tirst  stcj"  in  tlie  treatment,  to  free 
the  external  auihtory  caiud  and  permit  the  escape  of  the  products 
of  intlanimatioii ;  after  which,  if  dead  bone  be  recognized,  the 
escape  of  the  sequestra  should  be  favored,  either  by  hygienic  or 
direct  surgical  means.  It  not  uncommonly  happens  that,  Ijcfore 
the  sequestra  of  the  deeper  parts  are  I'cmoved,  [lieces  of  the  more 
su|terfici«l  parts  of  the  external  auditory  canal  escape  or  liave 
to  be  pulled  either  from  the  meatus  or  a  sinus  near  the  auricle. 
If  such  an  opening  behind  the  ear  leads  to  dead  bone,  a  poultice 
kept  constantly  over  the  mouth  of  the  sinus — not  orer  fhe  nudUory 
meatus — will  be  found  to  favor  greatly  the  jiroeess  of  nature  in 
throwing  oti'  the  sequestra.  Traction  upon  the  latter  should 
never  be  made  until  they  are  entirely  loose.  Then,  the  sooner 
they  are  removed  the  better. 

Polypi  and  polypoid  granulations  are  not  indicative  of  dead 
bone,  yet  the  presence  of  carious  bone  in  the  ear  is  always 
attended  by  the  growth  of  granulations.  The\'  are  in  such  ca-ses 
hard,  sensitive  to  tlie  touch,  and  bleed  easily.  These  are  wry  apt 
to  be  seated  near  the  inner  opening  of  a  sinus,  and  are  not  un- 
comuionly  found  attached  to  the  auditory  canal,  thus  forming  an 
exception  to  the  general  rule  in  respect  to  the  point  of  attach- 
ment of  such  growths.  They  are,  in  tiict,  to  be  regarded  as 
exuberant  granulations  rather  than  polypi.  They  should  be 
extracted  if  they  interfere  with  drainage  of  the  cur,  but  they 
will  almost  surely  recur  until  the  dead  bone  is  removed.  Then 
they  will  be  found  to  disappear  in  the  general  improvement 
whicli  takes  place  in  the  ear.  So  long  as  they  do  not  interfere 
with  the  thorough  cleansing  of  the  ear,  wliile  the  dead  bone  is 
still  present,  their  presence  need  nt)t  be  combated,  beyond  keep- 
ing them  down  to  a  point  whicli  ])ermits  the  escape  of  jius  and 
the  entrance  of  cleansing  tUiids  and  medications, 

The  general  constitutiomil  treatment  should  be  of  the  most 
supportmg  kind:  meat,  vegetables,  farinaceous  foods,  milk,  and 
eggs;  iron,  quinia,  and  cod-iiver  oil.  In  the  more  virulent  cases, 
resembling  in  many  respects  a  typhoid  condition,  alcoholic 
stimulants  may  be  given  if  the  failure  in  strength  of  the  patient 
indicates  such  adiiiini^itration. 

A  result  of  neglected  jiuriilent  inflammation  of  the  tympanum, 
more  common  than  caries  of  the  cochlea  and  labyrinth,  is  intlam- 
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mation,  caries*,  and  necrosis  of  the  mastoid  cells  and  ot  the 
entire  mastoid  portion  of  the  temporal  bone.  No  only  is  this 
a  common  event,  but  it  is  also  a  very  fatal  one.  But  this  fact 
is  not  a  new  one  to  otologists ;  more  or  leas  distinct  records  of 
this  disease  can  be  found  throughout  the  history  of  medicine 
and  surgery.  A  greater  want  is  felt  in  the  paucity  of  accounts 
of  how  to  prevent  it ;  or,  if  it  is  fully  estahli.shcd,  how  to  recog- 
nize and  cure  it.  Prevention  liecoraes  of  greatest  importance; 
no  part  of  the  hod}-  tolerates  neglect  or  inij)ropcr  treatment  so 
poorly  as  the  middle  ear,  when  attacked  by  chronic  suppuration. 
Caries  of  the  mastoid  is  rarely  a  necessary  result  of  the  latter 
disease;  it  is  almost  invariably  traceable  to  neglect  of  the  puru- 
lent tympanic  disorder.  ^m 

It  must  be  remembered  that  the  mastoid  portion  of  the  tenf^l 
poral  bone  is  covered  by  periosteum,  a  continuation  of  that  of 
the  external  auditory  canal,  and  that  ita  cavity  consists  of  inter- 
coniTuunioating  air-cells  lined  with  mucous  membrane  connected 
with  the  middle  ear.     These  cells,  moreover,  may  extend  ov 
the  upper  wall  of  the  external  auditory  canal,  upward  towa 
the  parietal  bone  and  inward  toward  the  petrous  part  of  thi 
temporal  bone ;  in  some  instances,  however,  even  in  the  aduK 
the  mastoid  portion  is  small,  and  it.s  ceils  rudimentary. 

In  the  norma!   bone,  veins  pass  from  the  upper  part  of  the 
mastoid  cavity  to  the  lateral,  or  to  the  superior  fietrosal  sinus. 
This  highly  important  cavity  has  but  one  outlet,  viz.,  by  mcai 
of  the  mastoid  antrum  into  the  tympanum.     But  this  outlet 
both  small,  and,  so  far  as  drainage  is  concerned,  badly  placei 
since  it  is  at  the  top  of  the  cavity.     Only  the  siphon   acti 
could  empty  the  lower  cells  at  the  tip  of  the  process,  and  it 
probable  that  sometimes  the  cells  arc  thus  naturally  drainer 
when  the  discharge  is  excessive. 

It  seems  probable  that  the  mastoid  portion  and  its  cells  resist 
for  a  long  time,  in  some  ciises,  the  chronic  ulceration  in  the 
tympanum,  for  in  very  chronic  cases  the  remnants  of  the  cells, 
or  the  shell  of  the  mastoid  cavity,  are  found  choked  with  a 
cheesy  mass,  consisting  of  epithelial  debris,  pus,  etc.,  forming  a 
so-called    cholesteatomatous    mass.     This    at   last,  choking 
every  avenue  of  escape  for  the  products  of  inflammation,  be 
comes  a  distending,  irritating,  and    poisonous  mass,  which, 
not  removed,  will  either  induce  purulent  absorption,  so-calle 
pyseraia,  or  an  irruption  into  the  lateral  sinus,  or  both  of  the 
events. 

Mastoid  Disease;  SymptomB  and  Course. — For  clinical  conve 
nience  mastoid  intlamniation  consecutive  to  purulent  disease  il 
the  tympanum,  may  be  divided  into : 

1.  Periostitis  of  its  outer  surtiice. 
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2.  Congestion  and  inflammation  of  the  mucous  membrane 
lining  the  air-cells  of  the  mastoid  cavity, 

3.  Caries  and  necrosis;  followed  by  meningitis,  thrombus  in 
the  lateral  and  other  sinuses  of  the  brain,  embolism,  pysemia, 
and  cerebral  abscess. 

1.  The  Jirst  is  not  uncommonly  observed  as  an  attendant  of 
acute  inflammation  of  the  middle  ear,  with  consecutive  inflam- 
ijiation  in  the  external  auditory  canal.  It  may  also  appear 
during  chronic  suppuration  in  the  tympanum.  An  abscess  may 
form  over  the  mastoid  as  a  result  of  this  periostitis,  and,  in  some 
broken-down  and  scrofulous  diatheses,  caries  of  the  outer  table 
may  be  thus  induced.  The  latter,  astkeiiic  form  is  characterized 
by  its  painlessness;  the  former,  the  sthmic  type,  by  the  reverse. 
The  asthenic  process  may  occur  as  a  sequel  of  diphtheria  in 
children,  as  shown  by  the  following  cases: 

Case  I.  Frank  H.,  16  months  old,  born  in  Philadelphia,  was 
attacked  by  diphtheria  in  March,  1875.  I  saw  the  case  six 
weeks  after  the  onset  of  the  diplitberia.  The  mother  of  the 
child  stated  that,  on  the  fourth  day  after  the  initial  symptoms  of 
diphtheria,  she  noticed  a  red  swelling  behind  tlie  right  auricle 
over  the  mastoid.  This  swelling  increased  rajiidly  in  size,  but 
is  said  to  have  caused  the  child  no  pain,  nor  was  it  niarkedly 
tender  on  pressure.  There  was  no  history  of  any  previous  aural 
disease,  nor  of  any  diphtheritic  deposit  in  or  about  the  external 
ear. 

The  mastoid  abscess  was  poulticed,  and  in  a  few  days  it  was 
opened  by  the  family  physician,  with  a  free  discharge  of  pus. 
From  that  time  until  I  saw  the  patient  a  constant  ana  oflensive 
discharge  continued  from  the  mastoid  incision  and  from  the  ear. 

I  examined  the  ease  for  the  lirst  time  on  the  2'2d  of  April, 
1875,  about  six  weeks  after  the  onset  of  the  diphtheritic  disease, 
and  found  by  the  probe  dead  but  adherent  bone  on  the  nuistoid 
portion  near  the  external  auditory  canal.  The  auditory  passage 
was  blocked  by  granulations.  There  was  also  consideralile 
swelling  about  the  ear,  and  the  pus  tended  to  burrow  in  the 
direction  of  the  sterno-cleido-mastoid  muscle.  There  was  a 
sinus  running  from  the  mastoid  abscess  into  the  external  audi- 
tory canal,  w-liich  will.  I  think,  account  for  the  discharge  from 
the  ear  and  the  gratmlations  alluded  to  above,  as  well  as  lend 
probahility  to  the  statement  of  the  mother  that  the  mastoid 
disease  preceded  any  kind  of  discharge  from  the  external  audi- 
tory canal.  On  the  27th  of  April,  1875, 1  made  an  incision,  an 
inch  long,  over  the  mastoid  portion,  which  gave  free  exit  to  the 
pus,  and  dintinishetl  the  discharge  from  the  ear,  as  well  as  the 
tendency  on  the  part  of  the  pus  to  burrow  downward  into  the 
neck,     through  this  incision  the  denuded  bone  could  be  felt. 
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In  a  nHtntli,  on  the  28th  of  May,  there  was  a  detached  piece 
of  hone  at  the  ojieiiitig  I  had  nuide  over  the  mastoid,  and.  on' 
June  1, 1  extracted  the  sequestruiM  represented  in  Figs.  102  and 
10.'}.  The  general  swellinu;  around  the  ear  had  gone  down. 
The  local  treatment  up  to  this  time  had  heen  simple  cleansing 
of  the  ear  and  keeping  the  mastoid  incision  free  enough  for 
drainage,  and  to  itermit  the  escape  of  dead  bone. 


Fig.  102. 


Fig.  108. 


OcTEii  SrBPACii.    (Kstnnl  site.) 


lilHER  SCRFACE.      (Nktural  (il«.) 


The  child  was  considerablv  run  down  by  his  blood-disease, 
but,  with  tonics  and  tliegood  effects  of  a  summer  in  the  country,! 
rapidly  grew  better.     Tne  ear  \ni8  kept  carefully  cleanseil.  as] 
was  the  opening  of  the  sinus  behind  the  auricle,  and  a  weak' 
solution  of  sulphate  of  copper  (gr.  iij  to  f.^)  was  used  for  instilla- 
tion and  injection. 

In  two  hundred  and  ninety-five  days  after  the  free  incision^ 
over  the  mastoid,  the  sinus  behind  the  auricle  finally  clowjd;  a 
slight  discharge — a  few  drops — still  came  from  the  external  ear 
every  day  or  two. 

So  far  as  could  be  ascertained  in  so  young  a  patient,  then 
about  twenty-six  months  old,  there  was  no  impairment  of  hear- 
ing as  the  result  of  the  mastoid  disease. 

In  this  child  some  of  the  chain  of  glands  situated  over  the 
mastoid  portion  of  the  temporal  bone  and  along  the  tract  of  thej 
sterno-cleido-mastoid  muscle,  successively  enlarged  and  slug- 
gishly suppurated,  without  pain,  which  would  seem  to  indicate 
that  the  inflammation  over  the  mastoid  portion,  and  of  its 
outer  table,  in  this  case,  was  due  to  ap  inflammation  of  such  a 
gland,  the  first  in  the  chain  to  be  diseased  br  the  diphtheritic 
poison.  Such  a  disease  as  this,  occurring  ur<r  the  outer  wall  of 
the  mastoid  portion  in  a  chiUi,  becomes  ot  moment  not  only  to  j 
the  hearing,  but  even  to  the  life  of  the  patient.  The  latter  is 
due  to  the  fact  that  in  rhildrfn  there  is  much  greater  probsbilitT 
of  an  extension  inward  of  such  a  disease  as  I  have  just  described, 
than  there  is  of  its  successful  outward  termination,  tor  the  dense 
tissues  over  the  mastoid  in  young  children  are  much  more  re- 
sistant than  the  thin  and  somewhat  cribriform  or  dehiscent 
outer  table  of  the  mastoid  {wrtion  of  the  temporal  bone.  Heooe, 
in  just  such  a  sluggish  form  of  abscess  over  the  mastoid  as 
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found  ill  this  cliikl,  there  may  he  clanger  of  a  burrowing  inward 
of  the  disease,  tlec]>  inHaniination  of  the  mastoid  cells,  caries  ex- 
Teiiding  into  tlie  cranial  cavity,  }iyfcmia,  and  death. 

That  this  disease  oris^iinitcd  outside  of  the  mastoid  portion  of 
ttie  temporal  bone,  is  further  shown  by  the  first  aural  symptom, 
it  it  may  he  called  such,  viz.,  the  mastoid  swelling,  unaccom- 
panied by  jiaiii  in  the  ear.  Had  the  disease  .started  in  the 
middle  ear  or  in  the  mastoid  cells,  there  would  surely  have 
lieeii  symptoms  of  great  suffering  in  the  child  at  the  outset, 
and  subsequently,  it  is  highly  probable,  we  should  have  found 
an  impairment  of  hearing;  whereas  that  function  did  not  ap- 
pear to  he  affected  at  any  time  during  the  disease. 

The  following  case  is  one  resulting  from  scarlatina  and  diph- 
theria combined;  but  in  it,  too,  I  am  inclined  to  regard  the 
carious  erosion  as  starting  on  the  outer  side  of  the  mastoid : 

Case  II.  Mary  Coogau  was  attacked  in  April,  187(3,  when 
three  and  a  half  years  old,  with  di|jbtheria  and  scarlatina.  The 
throat  symptoms  were  very  bad. 

In  about  three  weeks  after  the  beginning  of  the  fever,  which 
was  soon  followed  by  a  running  from  the  right  ear  without  pain, 
facial  paralysis  was  observed  on  tiie  right  side,  and  in  three 
weeks  an  abscess  formed  over  the  mastoid  ami  spontaneously 
opened.  There  was  no  pain  at  any  time.  The  facial  paralysis 
now  began  to  disapjiear,  and  was  only  very  slightly  visible  in 
f )ctober,  187(i,  when  I  first  saw  her;  in  a  few  weeks  it  vanished 
entirely.  The  external  auditory  timal  was  blocked  with  granu- 
lations springing  tVoni  the  posterior  wall ;  there  was  a  large  siims 
close  to  ami  behind  the  auricle  leading  to  the  external  auditory 
canal ;  offensive  ]iU9  was  discharged  from  the  meatus  and  the 
sinus;  denuded  bone  was  felt  with  the  prol>e  passed  into  the 
sinus  ami  external  auditory  meatus.  The  child  was  given  cod- 
liver  oil  and  some  other  tonics:  a  poultice  was  kept  constantly 
over  the  opening  of  the  sinus  liehind  tlie  auricle;  and  by  Decem- 
ber, 1876,  a  sequestrum  couKl  be  distinguished,  one  end  of  which 
began  to  protrude  by  January,  1877,  from  the  sinus.  The 
sequestruen  ai)]iearcd  to  consist  of  the  major  part  of  the  outer 
wall  of  the  nuistoid  and  that  part  of  the  latter  which  goes  to 
form  the  ]iosterior  wall  of  the  liony  auditory  camd.  And  this 
was  verified  by  the  extraction  of  the  sequestrum  through  the 
sinus  on  February  12,  1»77. 

As  shown  in  the  accompanying  woodcuts  (Figs.  104  and  105), 
the  sequestrum  consisted  of  a  large  number  of  the  air-cells  of 
the  mastoid  cavity  as  well  as  of  a  large  part  of  its  anterior  and 
outer  wall. 

The  ear  was  syringed  with  warm  water  for  a  few  days ;  the  dis- 
charge from  the  ear  ceased  entirely  ;  the  granulations  shrivelled 
and  disappeared  ;  the  opening  behind  the  auricle  closed. 
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The  sthenic  variety  of  mastoid  jieiiostitis  is  characterized 
pain  and  tenderness  in  the  mastoid  portion,  with  some  rednf 
of  the  skin.     It  may  mislead  the  observer  into  the  idea  that  it 
is  inflammation  of  the  mastoid  cells.     But  the  less  deep-seated] 


FiK  104. 


OuTiK  SuRt'AtK.    (Katurnl  tiie.) 


IXSKK  St'RrACK.      (Nkturul  Mcc; 


pain  in  the  ear  and  head,  and  the  readiness  with  wliich  iliel 
periostitis  yields  to  leeching  or  a  deep  incision  (Wilde),  will] 
re  as  diagnostic  points. 

It  must  be  borne  in  mind,  however,  that  inflammation  of  the' 
external  periosteum  may  be  associated  witb  deeper  inflammation 
in  the  mastoid  cavity. 

2.   Congestion  and  Inflammation  of  the  Mucous  Membrane  of  the\ 
Mastoid  Cells. — A  simple  congestion  of  the  mastoid  cells  may 
coexist  with  a  tympanic  inflammation.     The  pain  may  not  be' 
referred  to  the  mastoid  in  all  cases,  though  usually  the  pain  is 
thus  referred,  and  there  is  noted  some  swellitig  over  the  mastoid. 
This  congestive  process  may  readily  j'ield  to  treatment  or  even  | 
undergo  resolution.     If  not,  there  may  ensue  a  deposition  of  ft 
reddisli,  piil|)y  material,  as  shown  by  A.  H.  Buck,'  followed  by 
suppuration,  caries,  and  necrosis  in  and  about  the  mastoid  cavity. 

In  sotue  instances,  after  the  congestive  stage  lias  been  fully 
established,  instead  of  an  active  inflammation,  there  ensues  a( 
subacute  process  in  the  mastoid  cells,  analogous  to  the  chronic] 
catarrh  supervening  upon  a  severe  congestion  of  the  middle  ear. ! 
It  was  noted,  when  al!u<ling  to  inflammatorj'  processes  in  thej 
middle  ear,  that  although  a  congestion,  in  some  instances,  waa' 
followed  liy  destructive  suiipuration,  in  others  it  was  succeeded 
by  the  more  conservative  sclerotic  process  known  as  chronic 
catarrhal  thickening  or  proliferation. 

An  analogous  process  mav  succeed  the  con<restive  stage  in  an 
inllammatory  ]U'ocess  in  the  luastnid  cavity,  and  lead  to  thicken- 
ing of  the  mucous  iiienibrurie  covering  the  Itony  septa  between 
the  mastoid  cells,  and  to  an  hyperostosis  of  the  latter.     That  | 
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Bueli  a  slow  and  insidious  process  Tiiay  occur  in  the  middle  car 
and  niiwtoid  cavity  pccnia  probable  from  the  cbcesy  accuniula- 
tions  almost  invariably  t'otind  in  tbc  worst  cases  of  necrosis  of 
the  mastoid  cells  and  temporal  bone. 

3.  Otrioua  hijianunation  of  the  Mastoid  Cells. — Leaving  out  of 
consideration  those  extraordinary  cases  of  acute  inflammation 
of  the  mastoid  cells,  in  a  previously  entirely  la-altby  car,  it  may 
l)e  stated  that  after  a  purulent  iiiHammation  has  existed  for  a 
longer  or  shorter  time  in  the  middle  ear,  an  acute  and  virulent 
inflammatory  process  seems  to  be  superadded  to  tlie  chronic 
process  already  fastened  on  the  organ  of  hearing.  This  acute 
stage  in  the  disease  already  existin!»  in  the  mucous  membrane 
of  the  middle  ear  and  mastoid  cells,  is  analogous  to  a  similar 
process  in  a  diseased  mucous  membrane  anywhere  else  in  the 
body.  Hence  an  early  symptom  f>f  the  acute  engorgement  of 
the  vessels  in  the  mucous  lining  of  the  ear,  is  a  diminution  or  an 
entire  cessation  of  the  discharge  which  may  have  been  existing 
for  a  long  time.  And  just  because  tktal  cases  have  been,  for 
the  above  reasons,  preceded  by  a  cessation  of  discharge,  tliei'e 
may  have  arisen  the  jircjudice  against  stopping  an  aura!  dis- 
charge. But  the  same  argument  might  be  used  against  stop- 
ping a  chronic  discharge  from  the  bowels  or  the  lungs. 

After  an  unusual  exposure  to  cold,  after  a  blow  on  tlie  dis- 
eased ear,  or  in  the  natural  course  of  the  purulent  tymf^anic 
disease,  severe  ami  increasing  pain  is  felt  in  the  organ,  whicli 
bids  defiance  to  all  ordinary  remedies  for  reiief;  or,  if  a  tempo- 
rary relief  be  experienced  by  fomentations,  leeching,  and  opium, 
the  pain  returns  very  quickly,  and  perhaps  with  greater  intensity. 

The  discharge,  which,  as  stated,  liad  at  iirat  ceased,  may  be 
renewed,  though  altered  in  appearance  and  usually  oft'ensive  in 
odor.  The  mastoid  region  beeonics  very  sensitive  to  pressure, 
tlie  skin  over  it  oecomes  slightly  boggy  and  reddened,  the 
deep-seated  pain  in  the  ear  is  found  to  l)e  sliooting  forwards 
toward  the  brow,  and  upwards  to  the  vertex,  and  backwards 
toward  the  occiput,  and  the  auricle  may,  during  the  more  acute 
paroxysms  of  pain,  stand  out  farther  from  the  head  than  its 
fellow;  but  this  symptom  may  disappear  in  a  t'cw  hours,  to  be 
observed  when  another  parf>xysm  of  pain  comes  on.  This  varia- 
bilitj'  in  the  jiosition  of  the  auricle,  is  a  marked  diagnostic 
symptom  of  mastoid  aftections,  an<l  should  obtain  earnest  atten- 
tion from  the  surgeon.  In  some  instances  it  is  very  striking, 
and,  as  after  abstraction  of  blood  it  subsides,  it  may  be  due  to 
the  intense  engorgement  of  the  dense  tissues  about  the  ear.  It 
surely  is  not  due  to  the  formation  \>(  pus,  tor  it  appears  too  soon 
in  the  disease.  It  may  be  analogous  to  the  swellings  lower  down 
in  the  neck,  in  the  sterno  cleido-nuistoid  muscle,  which  have 
been  observed  by  some  (Voltolini  and  othersj  as  an  accominmi- 
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ment  of  niustniil  jioriostitis.  These  swelliiiffs,  tlioupli  lar«e, 
red,  tender,  and  painful,  UHiially  disapjiear  witliout  suppuration. 
The  tendency  of  niastoiil  pain  to  exacerbations,  chiefly  at  night, 
is  wortjjy  of  note.  As  the  mastoid  syniptonis  increa8e  in 
severity,  t}ie  general  appearance  and  condition  of  the  patient  arc 
most  striking  and  pitiable.  Xot  uncommonly  the  sufferer  con- 
tinues to  go  about  his  daily  duties,  especially  when  unaware  of 
the  true  nature  of  his  disease.  The  pain  deep  in  the  ear  and 
head  is  most  intense,  the  pulse — often  slow  ami  weak  at  tirst — 
becomes  very  rapid,  sleep  is  out  of  the  question,  the  appetite 
fails,  nausea  ami  vomiting  ensue,  the  tongue  becomes  dry  and 
rough,  and  the  face  becomes  peculiarly  haggard  and  bathed  in 
cokfsweat.  Though  very  weak,  the  patient  may  still  continue 
to  walk  about,  not  untreqnently  coming  regularly  to  his  physi- 
cian. Uut,  gradually,  unless  relief  is  obtained  by  evacuation  of 
the  products  of  inflammation  vvhicb  have  accumulated  in  the 
mastoid,  it  is  observed  that  tlie  answers  of  the  patient  are  becom- 
ing incorrect  respecting  even  his  name  and  place  of  residence, 
that  his  intellect  is  confused,  antl  that  his  strength  is  failing. 
Rigors  and  irregular  fever  set  in,  every  movement  of  the  body 
now  causes  almost  indescribable  agony  in  the  head;  stupor  and 
coma,  with  alteration  in  the  size  of  the  pii[iil  on  the  affected  side 
of  the  head,  aie  noted  in  rapid  succession,  and,  unless  speedy 
relief  is  given,  death  supervenes. 

This  train  of  symptoms  is  not  obscure,  but  points  most  posi- 
tively to  the  true  nature  of  the  terrible  diseaee  of  which  it  might 
be  said  to  be  eminently  characteristic.  And  j'et  a  true  diagnosis 
is  rarely  made  until  too  late,  the  disease  being  vaguely  called 
cerebral.  But  in  most  cases  its  cerebral  character  is  in  no  way 
a  necessary  one,  and  would  either  never  show  itself,  or  be 
obliterated  eiitirely,  if  prompt  and  proper  treatment  were  ap- 
plied to  the  disease  while  cftnlined  to  the  mastoid.  As  it  is 
easier  for  pus  to  find  its  way  through  the  inner  wall  of  the 
mastoid  cavity  and  transverse  sinus  than  it  is  to  force  its  way 
through  the  outer  mastoid  table  in  adults,  it  is  not  likely  to 
choose  the  latter  way;  and  hence  the  direful  accidents  follow- 
jng  pent-up  pus  in  the  mastoid  cells.  And  yet  patients  have 
been  allowed  to  die  with  no  better  effort  for  their  rescue  than 
a  poultice  bound  over  the  bony  cavity  in  which  lay  the  cause  of 
their  dissolution. 

The  best  that  nature  can  do  in  inflammation  within  the  mas- 
toid cavity,  is  to  break  down  by  necrosis  the  outer  mastoid  table, 
or  to  force  the  pus  through  a  natural  dehiscence  which  might 
happen  to  e.xist  in  a  given  case.  And  in  some  instances,  it 
would  seem  that  nature  thus  gave  a  vent  to  the  products  of  in- 
flammation in  the  mastoid  cells,  lint,  in  tlie  vast  majority  of 
cases,  such    relief  cannot   be   reasonably    hoped    for,  and   the 
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natural  result  then  is  an  ernsjion  of  the  thin  wall  of  the  lateral 
sinus,  or  a  passage  of  the  intlanmiatory  pi-ocess  to  the  meninges 
and  the  sinuses  of  the  brain,  by  the  vascular  communication 
e.xisting  hetween  the  mastoid  cavity  and  the  former  structures. 
Thrombi  may  entirely  fill  the  lateral  siims  on  the  side  of  tlie 
affected  ear  and  extend  into  the  corresponding  petrosal  sinus. 
These  may  undergo  suppuration  and  gangrene,  and  give  rise  to 
embolism  and  blorxl-poisoning.  A  deep-seated  abscess  not  un- 
frequently  forms  in  the  muscles  of  the  neck  near  the  affected 

I  mastoid  cavity. 
Cereliral  abscess  i.s  not  an  uncommon  result  nf  mastoid  disease, 
as  well  as  of  chronic  purulent  disease  in  the  tympanum.  Its 
origin  from  jiurnlent  alisorption  would  seem  to  be  rendered  all 
the  more  ])ositive  from  tiie  fact  observed  by  von  Troeltsch,  that 
it  may  occur  in  the  brain  on  the  side  opposite  to  the  diseased 
ear.  The  tympanic  cavity,  though  the  starting-point  of  these 
ravages,  may  be  found  in  a  measure  intact,  as  though  the  force 
of  the  chronic  suppuration  had  been  spent  on  the  mastoid  and 
its  vicinity.  Hence,  even  in  fatal  cases  of  ma8toi<l  disea.se,  the 
ossicles  are  sometimes  fonnd  in  sitt),  and  the  nienibratui  tynipani 
perforated  but  not  destroyed.  In  very  rai'e  instances,  mastoid 
disease  may  run  its  full  course  without  an  accompanying  per- 
foration in  the  drum-head. 

lYeatmenl  of  Mastoid  iJIsetisc. — Inflammation  of  the  perios- 
teum will  usually  yield  to  the  local  alistraction  of  blood,  winch 
is  best  accomplished  by  thorough  leeching,  or  liy  a  deep  inci- 
sifin  down  to  the  lione.  The  latter  procedure,  Wilde's  incision, 
will  not  only  relieve  by  depletion  of  the  congested  vessels,  but 
will  also  have  the  happiest  results  in  relieving  the  tension  of 
the  dense  tissues  over  the  tmistoid.  Without  dunl)t,  such  an 
incisi<in,  besides  giving  immediate  relief  to  the  patient's  pain, 
in  many  instances  cuts  short  a  process  which  might  e.\teml  to 
deeper  jiarts  and  produce  caries  of  the  mastoitl  portion.  This 
incision  should  be  made  aliout  one-fourth  of  an  incli  behind  the 
attacliment  of  the  auricle,  and  extend  for  about  an  inch,  or  even 
an  inch  and  a  half,  across  the  mastoid  in  the  line  of  the  course  of 
the  sterno-cleido-nnistoid   muscle.     Sotnetirtics  a  branch  of  the 

Eosterior  auricular  artery  is  severed  in  this  operation,  liut  the 
emorrhage  is  of  service  I'ather  than  otherwise.  It  is  to  be 
controlled  on  general  surgical  principles.  A  poultice  may  be 
applied  to  the  incision,  and  the  latter  kept  open,  if  necessary, 

■  by  means  of  a  tent.  The  bone  beneath  the  thus  incised  peri- 
osteum may  be  found  entirely  heaUhy,  though  inflamnnitioti 
mav  be  goinc;  on  in  the  mastoid  cavity.  If  the  nnistoid  cells  are 
deeply  congested  or  inllamed,  the  incision  of  the  periosteum 
will  be  Imt  palliative,  and  the  renewal  or  increase  of  the  pain 
will  indicate  the  probability  of  the  existence  of  the  seroitd  con- 
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dition  of  mastoid  disease,  viz.:  Congestion  <ind  ii>jiaitnna(ion  of  the 
vuirous  membrane  of  the  mastoid  t'elh.  If,  after  the  above-named 
treatment,  local  depletion  and  tlie  incision  of  the  periosteum 
over  the  mastoid,  tlie  pain,  which  may  have  been  further  com- 
bated by  anodynes,  should  still  persist,  grow  worse,  and  be 
accompanied  by  symptoms  of  general  constitutional  derange- 
ment, the  outer  mastoid  wall  should  be  perforated. 

Artificial  Perf oration  if  the  Mastoid  Portion  of  the  Tempord 
Bone. — 80  far  as  the  statements  of  the  past  concern  this  opera- 
tion, they  do  not  demand  an  extended  reference  here.  Any 
reliable  book  on  diseases  of  the  ear  will  give  details  respecting 
the  unchecked  ravatjes  of  chronic  otorrhaui  truly  appalling.  It 
is  claimed  now,  aucl  with  reason,  that  mastoid  disease  and  its 
fatal  results  can  be  prevented  in  many,  if  not  in  most  cases;  or 
if  intlanimation  is  set  up  in  the  miustoid  cells,  a  safe  means  of 
relief  is  afforded  in  the  operation  of  perforating  the  outer  table 
of  the  mastoid  portion. 

Excepting  to  allude  briefly  to  a  few  of  the  prominent  historical 
facts  connected  with  this  operation,  it  will  not  be  necessary  to 
recall  the  past;  I  shall  biise  my  statements  maiidy  on  the  writ- 
ings published  within  the  last  ten  or  twelve  years  by  men,  most 
of  whom  are  yet  living  and  working. 

The  history  of  perforation  of  the  mastoid  portion  begins  with 
the  writings  and  operations  of  Jean  Louis  Petit,"  and  of  Jasscr,' 
a  Prussian  military  surgeon.  Petit  died  in  1750,  and,  as  the 
accounts  of  his  operations  were  posthumous,  Jjisser,  who  ope- 
rated on  the  mastoid  not  nntil  1776,  may  have  been  entirely 
ignorant  of  the  labors  of  the  distinguished  surgeon  of  Fnmce. 
Although  both  of  these  men  operated  most  successfully  in  their 
first  cases,  the  indications  for  the  operation  were  evidently  not 
clearly  comi)reherHk'<l  by  their  contemporaries  and  immediate 
successoi's.  Tlie  operation  was  most  mistakenly  resorted  to  for 
the  relief  of  deafness,  and  even  Jasser  seems  to  have  lost  sight 
of  the  real  worth  of  the  operation,  viz.,  the  ei'aruation  of  (he 
products  if  inflammation  from  the  caviti/  of  the  mastoid  portion.  A3 
the  real  worth  and  applicahiiity  of  the  operation  were  entirely 
misconceived;  as  it  was  resorted  to  empirically,  on  all  sides,  to 
relieve  deafness,  and  not  to  keep  pus  from  burrowing  to  the 
brain,  reports  of  failure  and  of  death,  conserjuent  upon  it.  soon 
followed,  and  the  operation  was  rejected  without  one  word  of 
justice. 

No  fact  of  history  points  more  conclusively  to  the  total  mis- 
conception of  the  true  intent  of  tiie  operation  than   the  fatal 

>  See  Schwartxe  and  Eyeell,  Arehiv  f.  Ohrenh.,  Bd.  i.,  N.  F.,  1873;  aUo,  Swmj, 
op.  cit.,  p.  I)U. 
»  Sec  writings  of  Roosa,  Buck,  and  uthers. 
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result  of  it  in  tlie  case'  of  Barou  von  Bcrser,  yihysifian  to  the 
King  of  Denmark.  Dr.  Berger,  having  suft'ered  for  a  lono:  time 
with  increasing  deafneirs  and  noiees  in  the  ear,  but  witliout 
chronic  suppuration,  allowed  himself  to  be  thus  operated  on, 
for  relief  of  these  svniptoins.  The  perforation  of  tlie  hone  was 
followed  bj  injections  into  the  cavity  of  the  cells;  fever  and 
delirium  soon  set  iii;  and,'  on  the  eleventh  dav,  death  oecurred. 
The  post-Tnorteni  revealed  purulent  meningitis,  an  almost  rudi- 
mentary mastoid,  and  evidences  that  the  trephine  must  have 
perforated  the  braiu.  In  this  instance,  death  must  not  be 
referred  to  the  ojieratton,  but  rather  to  a  misconception  of  its 
application  and  a  consequent  blunder.  From  this  time  to  the 
time  of  Rau,°  the  operation  is  alluded  to  rather  as  a  curiosity 
of  history  than  as  one  of  the  most  valuable  and  simple  opera- 
tions in  surgery.  "When  it  is  remembered  that  this  operation 
was  a  common,  though  a  misapplied,  one,  it  is  marvellous  that 
there  are  so  few  accounts  of  death  from  its  practice,  for  it  was 
a  fashionable  operation,  until  the  death  of  Berger,  for  the  relief 
of  deafness  loHhont  chronir  supparatmi  of  the  ear.  The  revival 
of  this  operation  and  its  true  application  must,  according  to 
Schwartze,'  be  conceded  to  Forget,  in  1849,  and  to  Follin  and 
von  Troeltsch,  in  1859. 

In  June,  1873,  I'rof  Schwartze,*  of  Halle,  began  a  series  of 
papers  on  the  artificial  opening  of  the  mastoid  process,  with  an 
account  of  cases  operate<l  upon  by  him.  By  •lanuary,  1878,  a 
series  of  fitly  operations  on  the  mastoid  had  been  performed 
with  the  following  results:'' 


Cured, 35  cases  =  70  p«r  cent. 

Uncurcd, 6     "     =  10       " 

Died,  10     "    =20      " 

60  cases. 
Ages.  Cases. 

1  to  10  years, 12 

11  to  20  ■  " It} 

21  to  .-JO     " 1.1 

81  to  40     "  1 

41  to  00     " 3 

Over  GO     "          .        .                5 

The  youngest  was  2  years  old,  and  the  oldest  78  years  old. 
Down  to  March  15,  1883,  a  second  series  of  fifty  operations 


'  Scliwiirt7-c  and  Eysell,  loc.  cit.     See  also  Beck,  Kr.  dcs  Gchororgans,  p.  flO. 
'  I.elirtjiicli,  p.  112',  18.")fi. 

•  Arvhtv  f.  Olirenh.,  Kd.  i.,  N.  F.,  187.1. 

♦  Il)id.,  IW.  vii.  8.  157. 

»  Ibid..  Ud.  xiv.  S.  202,  Jamiar>-,  1878. 
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had  been  performed  by  Schwartze.'  which,  added  to  the  pre- 
ceding, gives  a  table  of  results  for  100  cases  as  foUowa  : 

Cured, 74 

Uncured, 5 

Died, .20 

100 

It  will  be  seen  that  the  percentage  of  cure  is  a  little  higher  in 
the  100  cases  than  in  the  first  50,  and  that  the  percentage  of 
dfatiis  is  the  «une. 

Many  other  aurists  have  written  upon  the  pathology  and  treat- 
niotit  of  msistoid  disease  witliin  the  last  ten  years,  among  whom 
have  been  Bezold,"  of  Munich;  J.  O.  Green,  of  Boston;  A.  H. 
Buck,  of  New  York ;  Ilartnmnn,  of  Berlin ;  Jacoby,'  of  Breslaa, 
and  many  others.  Their  testimony  is  all  in  favor  of  the  feasibility 
and  harmlessness  of  the  operation. 

Modes  of  Perfornling  or   Trqihimng   the  Mastoid. — After  th( 
patient  has  Ijcun  thoroughly  etherized,  let  an  incision  be  madi 
about  half  an  inch  behind  the  auricle,  beginning  nearly  on  a  linft 
with  the  top  of  the  auricle.     In  many  instances  the  surgeon 
may  be  surprised  at  the  thickness  of  the  tissues  at  this  point, 

Fie  lOfi. 


tJTBU.NO  K.tlt'lC  run  I.'«<'ll>INO   Soi'TKXmi  Ol'TF.B  Mastuid  Taiile. 

and  the  depth  to  which  he  must  cut  before  the  bone  is  touched. 
The  bleeding  will  usually  be  <|uite  free,  but  this  is  no  disadvan- 
tage. If  an  arterial  branch  shall  have  been  severed,  the  hemor- 
rhage of  course  should  be  controlled  by  a  ligature.  The  wound 
may  then  be  carefully  sponged  and  the  bone  examined.  It  may 
be  so  soft  as  to  yield  readily  to  the  pressure  of  a  probe  or  of  a 
kuife-blade.  The  latter  should  not  be  too  long,  for  fear  of  pene- 
trating too  far  with  it:  therefore,  the  kind  of  knife  represented 
in  Fig.  106  is  preferable.  It  will  be  observed  that  this  knife  is 
thick,  strong,  ami  short  in  the  blade.  It  may  be  all  that  is 
reipiired  in  many  cases  in  which  the  bone  is  softened,  and  it  is 
always  a  safe  implement.  h 

If,  atler  the  incision  and   dissection  of  the  periosteum,  the^H 
bone  is  found  hard  and   resistant  to  pressure  from  a  probe  or  " 
the  strong  knife-blade,  it   may  be  opetied  by  means  of  small 
trephines,  bits,  various  kinds  of  chisels,  drills,  etc.     The  forms 

'  Archiv  fur  Ohrenheilkunde,  Bd.  xix.,  Heft  i,  .S.  217. 
«  Ibid.,  Bd.  xiii.  S.  20.  »  Ibid.,  Bd.  xv.  S.  280. 
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of  instruments  I  prefer  are  those  recommended  by  Br.  A.  IT. 
Buck,  aud  shown  iti  Fig.  107. 

77«'  Potii/  fo  lie  fliosai  for  Perforating  the  Mastoid  Waf!. — If  pus 
be  found  beneath  tlie  periosteum,  an  opening  in  the  mastoid 
may  be  suspected,  and  siiouhl  be 
sought  for  with  a  probe.  If  such 
an  opening  is  found,  the  perfo- 
rator may  be  appHed  here,  and 
the  existing  hole  made  larger, 
its  stated  by  Buck  and  otiiers. 
If  tlie  operator  may  choose  the 
point  for  perforating  the  mas- 
toid, the  instrument,  sliould  be 
placed  about  a  quarter  of  an 
inch  behind  the  external  audi- 
tory meatus,  a  little  below  the 
level  of  the  upper  wall  of  the 
canal.  If  the  line  of  the  zygoma 
and  the  temporal  ridge  be  ex- 
tended posteriorly,  until  it  in- 
tersects a  perpendicular  drawn 
thioiigh  the  mastoid  tip,  the 
angle  lying  between  tliese  lines 
on  the  side  towards  the  porus 
acusticus  externus  will  indicate 
the  po.iitton  for  the  insertion  of 
the  ]>oint  of  the  jierforator.  A 
few  turns  cd'the  pyramidal  borer, 
in  a  direction  inward,  forward, 
and  slightly  upward,  will  usuall}' 
be  sufliciont  to  perforate  the  mas- 
toid wall,  the  average  thickness 
of  which  at  the  point  indicated, 
is  about  one-tiflh  of  an  inch  (Buck).  The  opening  thus  made 
may  be  further  and  detinitcly  enlarged  by  the  use  ot  a  bit,  as 
represented  in  Fig.  107.  Retractors,  which  are  made  of  steel, 
will  be  found  of  service  in  holding  the  edges  of  tlie  incision  out 
of  the  way  of  the  o[>erator.  They  are,  of  course,  to  be  intrusted 
to  a  careful  assistant.  After  the  mastoid  cells  are  thus  exposed, 
they  may  be  broken  u[t  by  means  of  a  firm  probe,  and  the 
antrum  mastoidcura  thus  reached.  Schwartze  prefers  the  gouge 
to  all  other  implements  for  perforating  the  mastoid  wall,  f^uch 
an  instrument  may  bo  of  value  in  hyperostosis  of  the  mastoid 
cells  and  outer  wall,  tor,  as  Dr.  Schwartze  shows,  by  its  employ- 
ment the  cells  may  be  bared  and  even  the  mastoid  antrum 
reached,  by  the  successive  removal  of  layers  from  the  mastoid 
table. 


CoNrcit.  Dbiu.  A!»d  Bitb  ron  Pmro- 
ratlvk  the  mastoid  portioh  of  tbs 
Tkmpokal  Bore. 
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Althougli  the  pain  may  have  been  intense  and  unvielding, 
add  the  general  symptoms  of  the  patient  strongly  indicative  of 
cerebral  complication,  the  perforation  of  the  outer  mastoid  wall 
may  not  give  vent  to  pus,  but  to  the  reddish,  pulpy  matter 
upoKcn  ot  by  A.  II.  Buck.  The  operation,  however,  gives  the 
tleHirt'il  relief,  ami,  in  every  probability,  cuts  short  a  process 
which  would  ra|)idly  lulvaiice  to  suppuration,  with  all  the  ten- 
iluiicicK  the  hitler  shows  to  force  its  way  toward  the  brain.  Let 
the  operation  be  but  honestly  regarded  in  the  light  of  recent 
invt'Mtigatidtia,  and  it  must  be  admitted  tliat  it  is  simple,  safe, 
iiDii  cflii-iniit. 

It  Itiu'ouies,  tlKTefore,  the  <iuty  t>f  every  conscientious  practi- 
tioni'r  of  ntediciiio  to  be  (.•arefully  observant  of  the  onset  of  an 
indatiimation  in  the  mastoid  cavity,  and  prompt  to  relieve  it; 
tor,  by  so  acting,  ho  will  in  all  probability  save  life,  where,  in 
einiilar  cases,  tliere  is  every  reason  t«)  know  that  death  baa 
occurred,  simply  because  the  true  nature  of  the  mastoid  disease 
wan  not  recogni/.ed,  and,  consequently,  no  rational  means  ot 
relief  resorted  to. 


SECTION  VI. 
DISEASES  OF  THE  INTERNAL  EAR. 


CHAPTER    I. 

PRIMARY  AND  SECONDARY  INFLAMMATION. 

Diseases  of  the  internal  ear  arc  rare.  Tliey  may  be  either 
primary  or  secondary  in  their  origin,  but  those  of  the  latter 
kind  are  by  far  the  more  frequent  in  occurrence.  Primary 
affections  of  the  ear  may  be  considered  under  anomalies  of  for- 
mation, anaemia,  hyperoemia,  and  intlammation.  The  latter 
may  also  be  a  process  secondary  to  traumatic  injuries  which 
are  productive  of  hemorrhages  and  other  etl'iisions  into  the 
labyrinth,  and  of  concussion  of  the  auditory  nerve  and  its  ter- 
minal filaments.  It  is  also  supposed,  with  more  or  less  certainty, 
that  structural  changes  may  be  brought  about  in  the  internal 
ear  by  the  following  diseases,  viz.,  the  continued  fevers,  the 
exantliemata,  mumps,  cerobro-spiiial  meningitis,  syphilis,  cere- 
bral tumors,  aneurism  of  the  basilar  artery,  and,  especially,  by 
tympanic  di.sordcrs, 

AnomalieB  of  Formation. — Malformations  of  the  internal  ear 
have  been  discovered  in  those  with  normal,  as  well  as  in  those 
with  abnormal  hearing.  These  deviations  from  the  normal 
standard  may  consist  in  an  unnaturally  large  or  small  internal 
ear,  or  in  a  want  of  some  or  all  of  the  parts  of  the  internal  ear. 
A  want  in  the  number  of  the  parts  of  the  internal  ear  is,  how- 
ever, of  greater  functional  importance.  Yet  even  in  this  respect 
the  ear  may  be  defective  and  yet  not  entirely  deaf.'  Rudimen- 
tary development,  however,  is  usually  found  oidy  in  deaf-mutes. 
In  a  case  reported  by  Michel,'  and  referred  to  by  tirulier,  the 
entire  labyrinth  and  acoustic  nerve  were  wanting.  The  facial 
nerve  ran  in  an  arched  canal  through  the  excessively  rudimen- 
tary petrous  bone. 

'  Orubcr,  Lehrbuch,  p.  618.  '  (iiizette  MM.  de  Strasbnurg,  1863,  No.  4. 
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Ansemia,  Hypersemia,  and  iBflammation, — Anieniia  of  the  soft 
parts  of  the  internal  ear  niuy  occur  in  general  aujemia  or  in 
wasting  diseases.  Without  tioubt,  ananiiia  iiroducos  tiuuitus 
jiuriiinx  and  alteration  in  the  bearing.  The  latter  may  be  a 
diminution  or  an  e.xaltation  of  the  function.  In  some  cases 
presenting  svraptonis  of  general  aiireniia  with  tinnitus  aurium 
and  morbidly  acute  hearing,  /.  e.,  an  apparent  hyperfesthesia  of 
the  auditory  nerve,  there  may  be  a  tendency  to  a  passive  con- 
gestion in  the  labyrinth. 

More  usual  than  the  symptoms  of  hypenesthcsia  of  the  Iab\-- 
riiith,  are  tinnitus  aurium  and  duliiess  of  hearing  induced  by 
aniemia.  This  peculiar  state  of  the  organ  of  hearing  I  have 
noticed  almost  entirely  in  chlorotic  females.  Sometimes  in 
females  affected  with  that  disease,  presenting  as  its  chief  features 
enlargement  of  the  thyroid  and  other  cervical  glancbs,  promi- 
nence of  the  eyelmlls,  and  heart  disease,  deafness  maybe  noticed 
as  a  marked  sym[)toni.  Here,  at  lirst  glance,  one  may  be  dis- 
posed to  consider  the  deafness  due  to  hypenemia  caused  by 
obstruction  to  the  circulation,  and  it  may  be,  indeed,  so  induced; 
but  the  general  impoverishment  of  the  blood  hiis  seemed  to  me 
to  produce  changes  in  the  labyrinth  in  a  way  similar  to  that  in 
which  other  chronic  wasting  diseases  etfect  unfavorable  reault»j 
in  the  ear. 

Patients  suflering  with  spinal  disease,  afflicted  with  pain  and 
lying  in  bed  for  years,  are  not  uncommonly  found  to  be  growing 
hard  t)f  hearing.  When  the  apiiud  disease  seems  to  be  arrested, 
and  the  patient  once  more  assumes  the  duties  of  every-day  life^ 
further  loss  of  hearing  appears  to  be  stopped.  I  have  been  at 
a  loss  to  e,x|ilain  these  cases,  unless  it  may  be  assumeil  that 
they  are  of  a  nervous  nature.  It  must  be  remembered  tJiat  the 
nerve  of  hearing  originates  from  the  medulla  oblongata,  the 
highly  organized  top  of  the  spinal  cord,  and  that  the  implica- 
tion of  the  medulla  in  spinal  (iisease  nuiy  have  an  effect  upon 
the  nerve  of  hearing.  Hovv  this  operates  I  do  not  pretend  to 
assert,  but  the  cases  of  deafness  occurring  with  spine  diseases 
are  not,  probably,  as  justly  placed  with  catarrhal  affections  as 
with  nervous  diseases  of  tlie  ear  induced  by  aniemia  and  mal- 
nutrition during  the  disease  in  the  spitnil  column.  The  verte- 
bral artery  supplies  the  labyi'intli,  and  this  fact  may  also  aid  io 
expilainitig  the  occurrence  of  aural  disease  in  spinal  affections. 
In  progressive  locomotor  ataxia  it  is  not  uncommon  to  find 
complaints  made  of  most  vexatious  tinnitus  aurium  and  mor- 
bidly sensitive  hearing,  or  of  deafness,  without  any  symptom 
in  the  external  or  middle  ear  to  account  for  the  aural  disease. 
It  would  seem  hut  fair  to  refer  the  aural  disease  in  such  cases 
to  the  cause  of  the  general  nervous  malady. 
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Hyperaemia  of  the  Labyrinth. — Recent  investigations  respecting 
tile  iiiritology  oi'  the  tympauum  and  labyrinth,  have  shown  the 
vascuUvr  connection  lietween  these  two  parts  of  the  oi'gan  of 
hearing  to  be  very  intimate.  It  can  reiuhly  be  seen,  therefore, 
how  morbid  ]inH><>sses  in  the  tympanmn  may  be  transmitted  to 
the  hiliyrinth.  Erhard,  in  1872,  suggested  that  even  so  .slight 
a  disease  as  a  l)nil  in  the  external  ear,  might  produce  secondary 
congestion  as  far  inwai'd  a.s  the  labyrinth. 

I'olitzer  has  traced  the  connection  between  the  vascular  tracts 
of  the  middle  ear  and  those  of  tlie  internal  car.  This  dis- 
covery tends  to  throw  light  on  many  morl)id  ])rocesses  in  the 
internal  ear.  It  has  often  been  surmised  that  disease  in  the 
tympannni  had  passed  into  the  intertnil  ear.  It  can  now  all 
the  more  surely  be  supposed  that  it  does,  from  the  facts  pre- 
sented by  Politzer  respecting  the  vascular  relation  existing 
between  these  parts.  Hypenemia  of  the  internal  ear  can  be 
explained,  therefore,  more  clearly  than  heretofore,  and  tlie  diag- 
nosis of  it  is  more  rational. 

Besides  congestion  of  the  tymjianuni  as  a  cause  of  congestion 
of  the  labyrinth,  may  be  cited  other  causes,  either  mechanical  or 
systemic.  As  an  example  of  the  first,  may  be  named  the  inter- 
ference to  the  return  current  of  biood  from  the  head. 

Among  systemic  causes  which  jiroduce  temporary  congestions 
of  the  lahyrlnlh  may  he  named;  thecniitinned  fevers,  meningitis, 
and  jaierperal  diseases.  Not  unconiuionly  all  of  the  latter  causes 
seem  to  produce  permanent  alterations  in  the  important  struct- 
ures of  the  internal  ear. 

It  would  seem  that  a  certain  kind  of  congestive  deafness,  if 
the  term  may  be  used,  caused  by  drinking  spirituous  liijuors, 
may  be  place<l  under  tliis  iiead.  Not  unconnnonly,  patients 
affected  witli  evident  catarrh  of  the  niidtllo  ear,  are  made  to 
hear  much  worse  upon  drinking  a  glass  of  beer  or  wine.  Here 
it  may  be  assumed  that  the  congestion  is  first  in  the  fauces, 
Eustachian  tube,  and  middle  ear.  and  from  the  latter  point 
the  hypersvmia  is  ]»rohatdy  extendeil  ti»  the  laliyrinth. 

There  is  a  popuhir  inijtrcssion  that  a  drunken  man  is  always 
temporarily  deaf.  Whether  a  drunken  man  is  necessarily 
a  temporarily  deaf  one,  trom  congestion  of  his  labyrinth,  I 
cannot  say,  hut  1  am  disposed  to  tliink  the  function  of  hearing 
nniy  be  altered  somewhat  \u  such  eases,  bv  congestion  of  the 
miildle  eai\  and,  secondarily,  of  the  interiuil  ear.  It  is  no  new 
observation  that  a  niodei'ate  drauglit  of  lirandy  or  any  alcoholic 
drink,  will  ju-oduce  instantaneous  tinnitus  aurium  anri  increase 
of  iiardncss  of  hearing,  in  tliose  affected  with  clu-onic  aural 
catarrh.  I  tind,  in  an  old  book  by  Karl  Tlieodor  Xf  encke,  pub- 
lished in  Hanover,  in  1M22,  a  patient's  complaint  of  the  above 

34 
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unpleasant  result  of  half  a  glass  of  brandy.  Intense  deafness  was 
produced,  and  lasted  for  several  hours  whenever  he  thus  in- 
dulged. 

Primary  Inflammation  of  the  Internal  Ear, — As  early  as  1>S36,' 
Deleau  pointed  out  the  tiict,  that  too  otTteu  diseases  of  the  ear — 
the  midiUe  ear,  as  he  8U]>posed — were  mistaken  for  diseases  of 
the  brain.  He  then  oites  live  series  of  observations  in  proof 
that  certain  peculiar  syinpiithies  may  exist  between  the  diseased 
ear,  ami  the  brain  and  other  organs,  as: 

1.  Paralysis  and  convulsions  of  the  muscles  of  expression  in 
the  face. 

2.  Impairment  and  loss  of  reason. 

3.  (Occasional  l)Ut  intense  dizziness  and  cerebral  malaise. 

4.  Frequent  and  intense  vertiginous  attacks  simulating  pro- 
dromes of  apoplexy. 

5.  F'evers  vuiy  be  hroitfjht  on  ickich  have  been  termed  cerebral.  In 
the  latter  instance,  jMol>al)ly  meningitis  is  meant  by  Deleau. 

It  seems  very  evident  that  tlii.s  observer  had  seen  many  caaes 
of  aural  vertigo,  and  nf  that  disease  so  often  called  Meniere's. 

But  more  definite  conclusions  respecting  the  apoplectiform 
symptoms  attendatit  upon  disease  of  the  internal  ear,  were  not 
arrived  at  until  P.  Meni<''re"  endeavored  to  substantiate  the  fol- 
lowing : 

1.  "An  auditory  apparatus,  hitherto  perfectly  normal,  may 
become  suddenly  the  scat  of  functional  disturbances  consisting 
in  noises  of  a  varialde  nature,  continuous  or  intermittent,  and 
which  may  be  accompanied,  sooner  or  later,  by  a  diminution  iu 
hearing. 

2.  "Tlietie  functional  troubles,  having  their  seat  in  the  in- 
ternal auditory  apparatus,  nisiy  give  rise  to  symptoms  which 
have  been  considered  cerebrai,  such  as  intense  vertigo,  uncer- 
tainty of  gait,  turnings  to  the  right  or  left,  and  falling,  and  they 
may  be  attended  with  nausea,  vomiting,  and  syncope. 

3.  "These  accidents  which  are  of  an  intermittent  type,  are  at 
last  followed  liy  deafness  gradually'  growing  worse,  and  often 
the  hearing  is  at  last  suddenly  ami  totally  lost. 

4.  "All  this  tends  to  eontirm  the  belief  that  the  lesion  which 
is  the  cause  of  these  fuuctioual  troubles  is  in  the  semicircular 
canals." 

Meniere's  description  of  an  aural  disease,  contained  in  these 
four  propositions,  is  extremely  comjtrehensive,  but  from  the 
subsequent  researches  of  many  others,  it  cannot  be  applied  to 
a  solitary  lesion  in  the  semicircular  canals.     Neither  are  these 

'   Hutletiii  de  TAcaddmie  de  Medicine.  Paris,  vol.  i.  p.  234. 
«  Ibid.,  Paris,  1860,  vol.  xxvi.  p.  241. 
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symj^itoms  always  the  result  of  a  primarv  disease  of  the  laby- 
rinth. It  has  already  been  shown  that  [)eculiar  vertiginous 
symptoms,  closely  resembling  those  usually  called  after  Meniere, 
occur  as  the  result  of  irritation  in  the  external  ear.    (See  p.  311.) 

The  same  fact  may  be  stated  as  [lerhaps  still  tnore  oomnionly 
the  I'esult  of  tympanic  (Jisease.  But  symptoms  of  vertigo, 
nausea,  reeling,  without  loss  of  conscioustjess,  etc.,  with  more 
pronounced  and  sudden  deafness,  are  notoriously  the  result  of 
irritation,  and,  in  some  instances,  of  disease  of  that  part  of  the 
internal  ear  or  labyrinth  lying  in  the  semicircular  canals,  To 
this  nniy  be  added  the  fact  that  cerebral  tumors  usually  pro- 
duce symptoms  somewhat  similar  to  tliose  of  disease  in  tlie 
semicircular  canals,  yet  distinguishable  from  them. 

Primary  inrtammation  of  ttie  labyrinth,  if  traumatic  lesions 
,  are  left  oat  of  the  consideration,  is  extremely  dithcult  to  diag- 
nosticate with  certainty,  ami  very  proliahly  is  rare.  There  is, 
however,  good  reason  I'or  believing  that  [iriniary  intlammation 
of  t.lie  internal  ear  does  exist,  and  lias  been  fully  recognized. 

Tiiough,  without  douiit,  two  cases  of  those  reported  by 
Mt'-niere  were  secondary  to  jirevious  disease  of  the  middle  ear, 
the  rest  of  the  twelve  cases  showed  signs  of  a  primary  lesion  in 
the  labyrinth.     In  the  twelfth  case,  that  of  a  young  woman,  a 

*post-tnortem  examination  revealed  such  changes  in  the  seim- 
circnlar  canals,  as  to  lead  Memere  to  conclude  that  the  [leculiar 
train  of  symjitoms,  so  well   known  now   by    his    mune,  were 

■  attributal)le  to  a  lesion  in  these  canals.  But  pathological  founda- 
tions for  substantiation  of  this  theory  are  as  yet  meagre,  though 
the  labyrinth,  in  ijeneral,  is  looked  upon  as  the  seat  of  the  pecu- 
liar irritation  in  tlic  so-called  Meniere's  disease.  A  wider  and 
juster  term  would  seem  to  be  labyrinthine  vertigo,  as  suggested 
by  Ilinton,  of  London,  or  auditory  vertigo,  as  suggested  by 
Gustav  Bruuner.  of   Zurich,   or  aural    vertigo,  as  I  prefer  to 

■  call  it. 
Prof.  Voltolini  has  observed  and  reported  some  extremely 
convincing  cases  of  a  disease  closely  resembling  acute  menin- 
gitis in  young  children,  but  whicii  very  probably  is  a  disease  of 
the  internal  ear.  From  a  study  of  such  eases,  ji  fair  conclusion 
may  be  made  tlmt  there  is,  in  very  voung  children,  an  idio- 
pathic disease  of  the  intei-nal  ear,  closely  rescnd)lingmeninf;itis, 
out  which  lacks  the  fatal  result  of  the  latter;  the  patietit,  how- 
ever, is  rendered  permanently  deaf.  This  disease  is  called,  by 
■  Voltolini,  nlili.9  Idhi/riit/hicn.  It  is  probably  a  local  meningitis 
involving  chicHy  the  auditory  nerve.  Tlius,  a  girl,  five  years  old, 
with  perfect  hearing,  speech,  and  liealth,  is  suddetdy  attacked 
with  violent  vomiting,  which  la^ts,  with  intermissions,  for  several 
days;  there  are  also  chill  and  fever.     No  cause  can  be  assigned 
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for  the  illne5!«.     On  the  first  daj  of  the  disease  the  child  still 
hears;  on  the  second  day  tiie  hearing  ie  foond  to  lie  entirely 

gone,  hut  the  intellect  is,  and   bus  been  from  the  first,  clear, 
igiis  are  well  understood.     From  the  first  appesranee  of  the  dis-^ 
ea«c  the  iiearing  seetofl  to  be  annihilated.     There  have  heen 
no  K|m.sniH  nor  paralysis,  and  no  opisthotonos.     The  arine  and] 
the  feces  present  nothing  abnormal.    The  child  may  cry  out  that 
the  noises  in  the  head  are  dii-tressing.     By  the  fourth  day  th« 
appetite  returns,  and  the  child  is  found  playing  in  bed.     1'i»oh1 
attempting  to  walk,  in  the  course  of  two  or  three  week*,  the 
gait  is  unsteady,  and  the  child  must  be  led  about.     An  exauii-| 
nation  of  the  ear  reveals  nothing  in  the  sound-conducting  a]: 
piiratus  to  account  for  these  distressing  syn»ptoms. 

.Such  ca.Mcs,  in  the  opinion  of  Voltolini,  ••spenk  for  thent' 
selves."  "They  cannot  be  either  meningitis  or  cerebro-spina 
meningitis,  but  must  be  regarded  as  a  specific  disease  of  chilo 
hood — as  specific  as  croup."'  Many  aurists  are  inclined  to  adop 
this  view.  The  mere  tact  of  the  rare  occurrence  of  deatii  in" 
tlic  above-described  disease,  and  the  absence  of  important  syniji- 
toms  of  meningitis,  as  well  as  the  permanent  deafness  resnltirigj' 
should  <all  attention  to  the  probability  that  many  such  cases 
have  been  erroneously  called  nieningitis  instead  of  idiopathic 
iiiHaniniation  of  the  infernal  ear  or  labyrinth.  But,  in  estab 
iiHliing  the  presence  of  such  a  primary  intlammation  in  the 
laliyrittth.  great  care  must  lie  taken  to  exclude  the  existence  i  ' 
II  I'rcvioiiH  disease  in  the  middle  ear:  for,  doubtless,  nuiny  a 
■  •Illicit  priiiiarv  labyrinth-<tisea8e  is  in  reality  secondary  to 
tynipimic  disease,  as  held  by  von  Troeltsch,^  Politzer,*  and 
tnany  others.  But  on  this  aspect  of  labyrinthine  vertigo  morfl 
will  he  s;iiil  licreafter. 

It  is  exlretnely  ditKciiIt  to  be  sure,  that  in  every  case  of  suf 
jiosed  jirininry  lesion  in  the  labyrinth,  there  has  been  no  pre- 
existing tynijmnic  dii^ease.  Until  the  latter  can  l>e  excluded, 
positively,  it  is  not  easy  to  determine  that  a  labyrinth-diseas* 
which  has  manifested  itself,  is  primary  in  origin.  This  dividins 
line  in  the  diagnosis,  makes  these  cases  of  so-called  Mi'-niere'f 
disease,  or  aural  vertigo,  of  greatest  interest  to  the  physician. 

According  to  some  observers,  there  is  a  hemorrhagic  {)roces9j 
.■-ii<Mcn  iuiil  acute,  occurring  as  a  priin'iri/  disease  of  the  laby-j 
ritilli.  While  such  a  disciiso  may  occur  in  the  very  robust  &nC 
fiorid,  as  a  primary  labyrinth-atJection,  pathological  evidence  if 
so  far  wanting  as  to  excite  caution  in  making  a  positive  diag-i 
nosis.  Doubtless  many  cases  uf  :t[>|iareiitly  hemorrhagic  disease 
of  the  internal  ear  occur,  as  shown  by  Moos;'  but  he  is  disj>ose<3 


>  Moniit.'i'chrift.  f.  Dlirciili  ,  187-',  No.  8. 

*  Ai\'liiv  f.  Olin-tvlir'iliiiii.Jc.  Hd    ii.  S.  !•!. 

•  Archivoi  nC  Opii.  aiwl  Otnl.,  vul.  iii.  piirl  1,  p.  118, 
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reja^rd  (.'vcn  the  best  (k'fiiied  ciwes 
the  middle  eiir.  If,  tlKTc-furL',  any  trace  of  proexistiiig  disease 
of  the  tyniiiamini,  or  of  any  part  of  the  middle  ear  or  external 
auditory  oaiial,  is  foiitid  in  fotinet;tioti  with  very  manifest 
Byniptonis  of  hihyrinthine  vertii^o,  the  latter  cannot  be  adjudged 
as  [irimary.  Bnt,  if  mi  individual  in  fnll  possession  of  positively 
normal  hearing,  he  audilenly  attacked  with  tinnitus  anrium,  dis- 
tres.-ring  vertigo,  nausea,  vomiting,  aiid  faintiiess,  the  forehcail 
and  entire  cutaneous  surface  heing  at  the  same  time  hathed  in 
clammy  sweat,  hut  the  mhul  o^tirely  clear,  and  if  the  gait  be 
unsteady,  or  the  ability  to  walk  entirely  gone,  with  more  or 
less  hardness  of  hearing  at  the  cnitset,  rapidly  passing  into  tittal 
deafness,  then  a  diagnosis  of  acute,  primary  inllannuafion  of  the 
internal  ear,  serous  tir  hcmorrhagii',  may  he  made. 

O'lises. — If  the  tliagnosis  of  a  primary  iuHammatory  disease  of 
the  lahyriiith  is  hard  to  establish,  the  assigning  of  a  cause  fin- 
it  is  perhaps  still  more  ditticult.  In  some  instances  it  is  evi- 
<lent.  as  in  cases  of  violence,  that  the  origin  of  the  disease  in 
the  labyrinth  is  traunuitic.  Perliajis,  in  some  cases,  it  is  due  to 
hemorrhage  ti'ivm  atheromatous  vessels,  rendered  weak  by  gen- 
eral atheroma  in  the  circulatory  system. 

Trentmciil. — If  the  diagnosis  of  a  primary  intlanmiation,  of  a 
serous  or  purulent  nature,  can  he  established,  the  treatment 
should  be  conducted  on  general  prineiples.  Calomel  and  iodide 
of  jiotassium  will,  perhaps,  render  the  best  aid.  If  the  disease 
appear  to  i)e  of  a  liemorrhagic  nature,  and  the  sul)ject  of  it 
a|ioplectic  in  diathesis,  then  the  form  of  treatment  known  as 
depiet<»rv  should  be  used.  Local  bloodletting  would  be  of 
firime  importance.  This  might  be  followed  by  iodide  of  potas- 
sium or  the  bichloride  of  mercury,  or  by  both.  Here,  too,  in 
either  form  of  the  disease,  is  one  of  the  few  instances  in  which 
a  blister  over  the  iimstoid,  or  in  front,  or  about  the  auricle,  may 
be  of  advantage.  Kut  vesication  must  be  ke|)t  up  if  it  is  to  be 
of  service  in  these  cases.  A  small,  solitary  blister  is  of  no  avail: 
it  is.  indeed,  a  positive  annoyance  to  the  patient,  who  shouhl  be 
made  as  comfortable  as  possible.  But  a  small  vesicated  spot 
behind  the  auricle  may  he  ke|it  up  for  several  weeks.  Digitalis 
ami  nitrate  of  silver — but  lioth  with  great  caution — may  be 
ffiven,  apparently'  with  advantage. 

Injuries. — Fractures  of  the  base  of  the  skull  often  implicate 
the  tempoi'a!  botie.  The  fissure  may  extend  through  the  petrous 
portion,  and  involve  the  bony  labyrinth,  with  its  delicate  and 
important  soft  contents.  I  examined,  not  long  ago,  the  skull' 
of  a  young  num,  who  in  sliding  on  the  ice  fell,  and.  striking 


SfK>ciiiu>ii  C.  21  :    Mii-.'iiiii  ..ftiw  (■..ll.-.-i-  ■•f  I'h 


■r  lMiil«dflpliiu. 


4fil* 


DISEASES    OK    THE    ISTERXAL    EAR. 


lljA  oci'iuut,  fractured  his  skull.     The  line  of  fracture  ran  sym- 
uivtriouliy  through  the  temporal  bones  as  follows : 

Jii^^ftt  Side,  lUiwed  exlernnlly.  —  The  fracture  began  iu  the 
si|uumous  portion,  at  a  point  nne-hulf  inch  in  front  of  the 
posterior  inferior  angle  of  the  parietal  bone,  ran  across  the  lower 
^►art  of  the  squama,  tlieti  downward,  forward,  and  inward,  fortu- 
iug  a  curve  with  its  concavity  downward,  across  the  upper  and 
anterior  wall  of  the  external  auditory  canal,  and  was  lost  in 
the  glenoid  fissure.  Intirntidy,  the  line  of  fracture  began  at  a 
point  on  the  upper  edge  of  tlie  temporal  bone  where  the  squama 
tades  into  the  anterior  surface  of  the  petrous  portion,  followed 
the  anterior  edge  of  the  tegmen  tympani,  and  ran  tlirough  the 
Eustachian  tube,  in  the  long  axis  of  the  latter.  Tlie  fracture 
had  thus  separated  the  anterior  half  of  the  osseous  Eustachiau 
tube  from  the  posterior,  and  a  portion  of  the  anterior  wall  of 
the  external  auditory  canal  trom  the  rest  of  the  meatus.  The 
two  canals  were  thus  thrown  into  one.  The  delicate  septum  of 
lione  between  the  carotid  canal  and  the  Eustachian  tube  wa* 
intact. 

Ltft  Side,  viaced  extemnUy. — The  fracture  began  at  a  point 
similar  to  that  on  the  opposite  side,  rau  directly  forward  toward, 
anil  in  a  line  with  the  zygoma,  till  it  reached  the  point  where 
the  latter  fades  into  the  junction  of  the  squama  and  mastoid; 
here  the  fracture  ran  aljruptly  downward  and  across  the  external 
auditory  meatus,  dividing  the  canal  equally  into  an  upper  and 
lower  part,  and  instead  of  losing  itself  in  tiie  glenoid  fissure,  it 
ran  through  the  tympanic  bone.  luternally,  the  fracture  started 
at  a  point  similar  to  that  on  the  op[)osite  side,  but  ran  much 
closer  to  the  ridge  of  the  petrous  portion;  it  ran  down  through 
the  middle  of  tlie  tegmen  tympani,  bisecting  the  mastoid  antrum, 
tympanic  cavity,  and  the  Eustachian  tube,  and  met  the  line  of 
fracture  of  the  opf>osite  side  at  the  spheno-occipital  suture.  The 
horizontal  semicircular  catiiit  was  laid  bare,  liut  not  fractured; 
it  could  be  seen  like  an  ivoj-y  coil  lying  in  tlie  s[)ongy  tissue  of 
the  teni]>oral  bone  exposed  In-  the  fracture  t>f  the  mastoid  antrum. 
The  ititernal  car  was  not  fractured  ou  either  side.  There  had 
evidently  been  great  hemorrhage,  as  the  mastoid  cells  and  sig- 
moid sinus  were  filled  with  hard  and  di-ied  blood.  The  ante- 
mortem  notes  are  wanting. 

I'olitzer'  has  given  the  details  of  a  case  of  fracture  of  the 
temporal  bones,  observed  by  him  in  a  man,  wl)o  suildenly 
fell,  striking  his  occiput  on  the  pavement.  Unconsciousness 
lasted  several  hours;  upon  the  return  of  consciousness  it  was 
found  that  the  man  could  not  hear  nor  speak.  On  the  next  day. 
however,  the  power  of  speecli  rcturncrl.     In  the  seventh  week 
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meningitis  set  in,  and  deatli  occurred.  The  post-niorteni  exami- 
nation reveale<l  a  fissure  at  the  base  of  the  occiput,  extending 
through  both  temporal  bones,  across  the  vestibule  to  the  inner 
wall  of  the  tyntpnnum. 

Tire  9ol>  [larts  of  each  labyrinth  were  di9organize<l ;  on  the 
right  side,  the  coagulum  resulting  from  the  hemorrhage  was 
found  nearly  unaltered;  on  the  Ictl  side,  purulent  metamor- 
phosis had  occurred,  and  from  this  point,  )tus  had  forced  its  v\-ay 
through  the  fracture  to  the  base  of  the  skull,  and  there  produced 
a  basilar  meningitis,  which  had  caused  death. 

S^-mmetricul  fracture  of  tlie  base  of  the  skull,  similar  to 
this  ease,  has  been  described  hv  Voltolini:'  A  soldier  was 
struck  on  the  left  temple  by  a  Inllet  of  wooil.  lie  fell  stunned; 
upon  regaining  consciousness  in  a  few  minutes,  he  vomited,  com- 
plained of  noises  in  his  head,  and  deafness.  There  was  no 
nemorrhage  from  the  ear,  nor  paralysis.  Cerebral  symptoms 
supervened,  and  death  occurred  on  the  eleventh  day  af\er  the 
injury.  The  post-mortem  examination  revealed  a  fracture  ex- 
tending through  both  petnms  bones,  between  the  round  window 
and  the  cochlea.  It  is  said  tliat  the  base  of  the  skull  may 
be  fractured;  the  membrana  tynipani  ruptured;  hemorrhage 
from  the  ear  may  take  place;  there  may  be  facial  paralysis 
on  the  corresponding  side,  and  yet  total  recovery  ensue,  as 
shown  in  a  case  given  by  Dr.  A.  Eysell,-  of  Halle. 

Si/iiiplo)iis. — In  all  works  of  surgery  it  will  be  tbund  that  one 
of  the  symptoms,  and  a  veiy  unfavorable  one,  too,  in  fracture 
of  the  base  of  the  skull,  is  a  discharge  of  serum,  sometimes 
tinged  with  blood,  from  the  external  auditory  meatus.  The 
serous  discdiarge  is  generally  supposed  to  be  the  eerebro-spinal 
fluid.  It  is  a  much  graver  symptom  than  jiure  hemorrhage 
from  the  ear. 

If  the  fracture  has  implicated  the  bony  labyrinth,  it  can  very 
readily  be  understood  how  an  escape  of  serous  fluid  tuny  occur 
from  the  external  meatus.  Let  it  be  supposed  that  such  a  frac- 
ture has  not  only  ]ilaccd  the  intertial  car  in  communication  with 
the  tympanum,  but  that  the  membrana  tynipani,  or  the  upjier 
wall  of  the  auditory  canal,  or  both,  ha"e  also  been  fissured. 
Then  the  fluid  contents  of  the  internal  ear,  shown  by  Hasse  to 
be  part  of  the  cerebro-sjunal  Huid  (see  pp.  138, 139)  will  naturally 
escape,  and  the  internal  ear  be  liestroyed. 

Injuries  thus  affecting  the  internal  ear  may  be  proilueed  by 
penelrating  violence  from  without,  through  the  external  auditory 
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That  force  known  as  contre- 
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often  produces  fracture  at  the  base  of  the  skull.     When  the  force 
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comes  trnm  below  u|HV!iril,  aa  in  ji  t'jill,  the  force  of  which  is 
coinnumii'iited  throtis^h  the  legs  and  spinal  eoluinn  to  the  Ijase 
of  the  skull,  11  friicture  may  occur  only  at  the  latter  point,  a 
circuniscriUed  disk  of  bone  being  driven  upward,  as  it  were, 
without  an  extension  of  the  fissure  outward  to  the  inernbrnnn 
tyinpani.  In  such  cases  jireat  difficulty  will  be  met  in  making 
an  accurate  iliapnosis.  Even  when  the  fracture  has  extended  to 
the  nieiiiltrana  tyinfiani  and  the  external  auditory  canal,  thus 
placing  the  latter  [lottntially  in  conimunication  with  the  in- 
ternal ear,  blood-clots  may,  for  days,  occlude  the  fissure;  but 
sooner  or  later  the  cerel)ro-s[)inal  fluid  will  make  its  appearance, 
in  such  cases,  at  the  outer  atiditory  meatus. 

Although  if  a[i|pcars  that  fractures  at  the  base  of  the  skull, 
involving  the  jietrous  bone,  may  not  prove  fatal  in  ever^'  in- 
stance, the  hearing  is  permanently  destroyed  hv  such  an  injur}*. 

Mr.  J.  Hutchinson'  has  rcjiorted  a  case  ot  fracture  of  the 
petrous  and  squamous  portions  of  the  right  temporal  bone. 
without  laceration  of  the  dura  mater.  Acute  arachnitis  occurred 
over  both  sides  of  the  brain.  On  the  day  following  the  fall 
which  produced  this  injury,  there  was  found  a  watery  discharge 
from  tbe  right  car.  This  oliserver  states  that  inflammation  of  j 
the  subarachnoid  space  is  more  likely  to  occur  than  arach- 
nitis, after  injuries  to  the  head,  in  winch  a  drainage  from  one 
ear  has  eusucd. 

Another  case  from  this  oliserver  is  as  follows;  • 

A  boy  fell  down  stairs,  wa«  stunned,  and   bled  from  the  right 
ear,  and  was  deaf  on  that  side.    On  the  2<1  day  he  was  consciou»j 
but  stupid;  still  deaf  on  right  side.     3d  day:  Pulse  80,  irregu-] 
lar:  feverish:  ]>eevish  and   restless;  tongue  coated;  serous  dis- 1 
charge  from  ear.     4th.  day:  Worse;  very  restless:  no  paralysis;! 
pu|)ils  dilated  and   fixed.     Near  midnight   vifdent   convulsion, 
in  which  he  died.     At  the  autopsy,  fracture  of  the  petrous  bone 
was  found.    Lynifih  in  the  subarachnoid  spaces  at  the  base  of  the 
brain  and  around  the  pons  and  medulla. 


SECONDARY    INFLAMMATION    OF   THK    INTERNAL    EAR. 

Disease  of  tlie  internal  ear  has  been,  for  a  long  time,  con-' 
sidered  a  result  consequent  upon  other  diseases. 

Itard  names  five  causes  of  secondary  changes  in  the  auditory 
nerve,  in  all  probability  meaning  by  the  latter  the  entire  internal 
ear.     These  causes  are  thus  given  by  him:'    Concussion  of  'he 
nerve,  convulsions,  apoplexy,  fevers,  and  sympathetic  influence  of  some  i 
other  diseased  nrqan. 


LnncPt,  lyfindiin,  ISV.j,  vul.  i.  '  Mnladies  de  I'Oreillp.  Paris,  1S21.  \\.  .ill. 
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Deafness  from  Concussion. — Doiifiu'ss  from  concussion  is  no  un- 
coniinoii  <x^."iirrence.  The  following  cases  will  illustrate  the 
general  features  of  sucli  accidents. 

Case  I.  Mr.  H.,  hanker,  ajreil  thirty-eia:ht,  single,  statetl  that 
eight  years  {irin-ious  he  was  ihrowii  from  his  horse.  He  was  made 
senseless  for  some  time;  u[i()ti  recovering  consciousness  he  fitnnd 
that  he  wasalisolutely  deaf  iti  the  left  ear,  and  he  has  remained  so 
ever  since.  Taste  and  smeil  were  greatly  impaired;  bnt  the}- 
gradually  returned,  taste  fir.st,  and  then  the  sense  of  smeli.  The 
latter,  however,  has  never  hecn  as  sharp  as  it  was  before  the 
accident.  The  inspectioti  of  the  left  external  ear  and  niendtrana 
tynipani  presented  nothing  abnormal.  The  deafness  was  ab- 
solute. 

Cask  II.  A  young  man,  nineteen  years  old,  standing  on  a 
moving  railway-train,  was  struck  on  the  liead  as  the  train  passed 
under  a  bridge.  He  was  picked  up  and  carried  home  in  un- 
consciousness. Upon  the  recovery  of  consciousness,  it  was  ob- 
served that  he  was  deaf  in  both  ears.  His  family  think  he  could 
hear  a  little  when  he  tirst  became  conscious,  Init  in  a  few  days 
he  was  certairdy  absolutely  »leaf  His  voice  assumed  a  most  pe- 
culiar and  unnatural  clang.  Tpon  inspection  of  tlie  drum-heads, 
it  was  found  that  they  presented  nothing  to  explain  the  deaf- 
ness. The  diagnosis  in  .such  cases  is  paralysis  of  the  auditory 
nerve,  from  cf>nenssion  of  the  labyrintii. 

Case  III.  A  boy  was  struck  on  the  external  ear  by  a  hard 
snovv-ball.  He  became  totally  and  permanently  deaf  on  that 
side.     The  <irum-liea<l  apjieared  normal. 

Cask  IX.  Ayonngdruggist was  standingwith  sf»tne  friends  near 
a  l»arty  of  men  firingsalutes  on  the  fourth  of, Inly;  while  his  back 
was  turned  to  the  guns,  the  discharge  occurred,  and  he  instantlv 
observed  a  buzzing  and  deafness  in  one  ear.  This  continued  for 
Bome  days  ;  rest  and  some  general  tonic  treatment  seemed  to  do 
goofl,  for  gradually  the  subjective  noises  in  the  ear  ceased  and 
the  hearing  grew  sharficr  and  tin  ally  was  restored.  But  these 
cases  do  not  usually  terminate  so  favorably.  Whatever  is  done 
for  them  must  be  done  promptly. 

Case  V.  An  Irislnnan,  forty  years  old,  states  that  he  became 
deaf  in  his  left  ear  from  an  accideivt  which  happened  to  him 
while  helping  to  lay  cobble-stones  in  a  street.  He  stated  that 
that  in  lifting  the  long,  heavy  [louuder  these  men  use  to  drive 
tlie  stcnie^  d)wn,  he  lost  his  balance,  and  the  force  of  the  blow 
feeemed  lo  spend  itself  on  the  left  side  of  his  body  and  head. 
He  noticed  immediately  that  he  \vas  deaf,  and  he  has  remained 
so.  The  drum-heads  presented  nothing  to  explain  the  deafness, 
and  the  case  was  ap|iarently  one  of  deafness  from  concussion. 

I>r.  Brunner'  has  recorded  the  case  of  a  man  thirty-six  years 


'  Archiv  f.  Olirenheilkundc,  BU.  vi.  S.  82. 
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old,  who  fell  and  struck  tlio  kit  temple:  the  man  lav  fur  some 
time  insensible;  he  wus  jiicked  up  and  carried  into  his  house, 
where  he  lay  in  unconHciousaess  all  night.  There  was  sonie 
bleeding  from  the  nose  and  lell  ear.  Upon  regaining  his  con- 
sciousness he  was  uuuhle  to  speak  or  to  write,  and  there  was 
paralysis  of  ta.ste  on  the  let^  side,  the  latter  attributaljle,  accord- 
ing to  Dr.  Brunner,  to  an  injury  of  the  chorda  tynipani.  The 
power  to  speak  and  write  returned  in  the  course  of  three  weeks. 
The  sense  of  taste  returned  gradually  in  the  course  of  four 
months.     The  hearing,  at  that  length  of  time  after  the  fall,  was 

■    for  the  watch. 

lot)  cm. 

Itard  states  that  convulsions  are  a  rare  cause  of  deafness  in 
the  adult,  but  a  frequent  one  in  infancy.  \Yhen  the  hearing  is 
lo.st  in  the  first  three  or  four  years  of  life,  it  is  generally  in 
consei|uencc  of  convulsions.  A  number  of  infants,  referred  to 
by  him,  had  become  deaf  at  the  period  of  dentition,  having, 
for  the  most  part,  ceased  to  hear  iinuiediateiy  after  a  light  con- 
vulsion. I  have  seen  a  number  of  mute  children  who  were  sup- 
posed to  have  become  deaf  in  consequence  of  convulsions.  Upon 
closer  investigation,  there  was  no  history  of  cerebro-spinal  men- 
ingitis. an<l  I  am  inclined  to  believe  that  the  cause  assigned  by 
the  pai'cnts,  "fits,"  was  the  true  explanation  of  the  destruction 
of  hearing.  Most  writers  are  in  accord  that  the  following  dis- 
eases produce  secondary  results  in  the  labj'rinth,  i.e.,  secondary 
morbid  ]>rooesses  in  the  tympanic  cavity :  cerebro-spinal  menin- 
gitis, mumps,  and  syphilis;  typhoid,  intermittent,  and  other 
contiiuH'd  fevers ;  the  exantheniata,  an<l  s<yme  skin  diseases  about 
the  head,  as  erysipelas :  and  the  jMierperal  state,  and  its  diseases. 


Hardness  of  Hearing,  and  Total  Deafness  after  Cerebro-spinal 
Meningitis. — Hardness  of  hearing  and  total  deafness  frequently 
occur  as  se(pielR'  of  cerebro-spinal  meningitis,  a  fact  noted  by 
all  writers  on  the  nature  anil  course  of  this  fe%'er. 

In  an  epidemic  in  the  Philadelphia  Hospital,'  occurring  in 
18(>t)-67.  deafness  existed  to  a  greater  or  less  extent  in  sixteen 
cases.  In  twenty-four  cases  observed  b}'  Fassett,  referred  to  by 
Stille,  one-half  recovered  ;  but  three  of  them  with  entire  loss  of 
hearing,  and  one  with  partial  deafness  as  well  as  strabismus. 

l>r.  Knapp'  had  an  oi>j)ortunity  of  seeing  seventy-one  eases  of 
deafness,  aTid  fourteen  of  blindness,  mostly  in  children  under 
ten  years  of  age,  the  result  of  epidemic  cerebro-spinal  raenin- 

'  See  "  Kpidemio  Meninsitia,  or  Cerebro-«pi nHl  Meningitis,"  bv  Prof.  Alft«d 
Stille,   Philu.,  18«7,  p   fit. 

'  •'  Deiifiieii?  from  Epidouiic  Cerebro-tpinai  Meniii^itif."  Trans.  Amcr.  OUil. 
Soc.,  vol.  i.  p.  448,  IST.I 
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giti8  ill  New  York,  in  1872-73.  He  states  that  "  the  dcaftiess 
or  bliiuliiesp  was,  ii»  most  cases,  first  noticed  tiuriiig  the  tiret  or 
secoml  week  of  the  fever:  in  rare  cases  the  tieafness  set  in 
during  the  mostly  protracted  period  of  convalescence,  and,  ex- 
ceptionallj,  even  so  late  as  six  iiunt/hs  after  the  l)cginning  of  the 
cerebro-spinal  ititlaniniation.  In  these  latter  cases,  however, 
some  hardness  of  hearing  was  observed  when  the  patients  had 
so  far  recovered  tltat  their  hearing  conld  be  tested.  The  hard- 
ness of  hearing  then  increased  slowly,  and  terminated  in  com- 
plete deafness  within  some  weeks  or  months." 

Both  meningitis  and  cerebro-spinal  Tneningitis  may  lead  to 
disease  of  the  labyrinth  by  direct  transmission  of  the  inflam- 
matory action.  Disease  of  the  middle  ear  also  results  from 
those  affections,  and  in  many  cases  these  two  parts  of  the  ear 
may  be  simultaneously  affected.  But  according  to  the  observa- 
tions of  ail,  the  labyrinth  is  the  part  most  usually  attacked  by 
meningitis.  The  nature  of  the  lesion  is  supposed  by  some  to 
be  suppuration  of  the  labyrinth,  but  by  others  it  is  not  tiius 
explained,  as  there  are  not  enough  post-mortem  proofs  of  such 
a  lesion. 

According  to  Roosa.  it  seems  probable  that  the  seat  of  the 
lesion  is  to  be  found  in  the  labyrinth  proper,  and  not  in  the 
auditory  nerve-trunk,  for  the  facial  nerve  is  seldom  affected. 

Von  Troeltficli  is  disposed  to  place  the  lesion  in  the  fourth 
ventricle  of  the  brain,  from  wiiicli  the  auditory  nerve  springs. 
(Work  on  the  Mar,  American  edition,  1WU,  p.  oil.)  We  learn 
from  the  work  of  Stilb',  already  referred  to,  that  "the  ventricles 
are  the  seat  of  effusion  in  many  ca.ses;"'  the  nature  of  tliis  may 
be  serous  (Stuart),  aqueous  (Jaeksonj,  purulent  (Ames),  a  limpid 
fluid  (f'raigl,  and  sero-|)urulcnt  (ArmstroTig  and  Clarke),  while 
Klebs  has  fournl  tin-  fourth  ventricles  and  tlie  aqueduct  i>f  Sylvius 
fully  distended  by  thick  yellow  ]ius.' 

'  According  to  the  investigations  of  Weber-Liel  and  llasse 
(see  p.  138)  it  is  fully  established  that  the  subarachnoid  cavity 
and  the  labyrinth  are  in  direct  communication,  the  endo-  and 
peri-lymph  of  the  latter  being  really  j>art  of  the  arachnoid  fluid. 
By  this  means,  as  Ilassc  justly  observes,  morbid  processes  may 
be  coinnuHiicatcd  from  the  brain  to  the  ear.  or  vire  versil.  Now, 
it  is  one  of  the  marked  anatomical  features  of  tliis  disease  that 
the  arachnoid  tunic  is  constantly  found  altered  by  the  morbid 

Erocess.  Lymph  and  pus  nia}'  be  found  between  it  and  the 
rain,  as  has  been  fully  denionstnited  by  many  post-mortem  ex- 
aminations. It  would  seem  highly  ])robablr,  tJierelbre,  that  in 
this  disease  the  morbid  )>rocess  is  conveyed 
the  ear  by  continuity. 


d   from  the  brain  to 


Stills,  lip.  fit.,  p.  81. 
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Ill  a  case  observed  by  Moos,  the  hearing  failed  on  the  tliir 
day;  the  otlier  sytnptoins  ceased  on  the  ninth  dav,  and  four  day 
hiter  the  lieiiriiiiT  bepin  to  improve.      It  is  stated  bj  Mc 
that,  in  tlie  cases,  tcrriiitiating  favorably,  reported  hj  Zic 
and  Hess,'  the  liardnesa  of  hearing  began  mostlj  od  tbe  third 
day. 

A  tier  a  careful  dissection  and  microscopical  examinatioo  of 
the  internal  ears  in  a  case  of  cerebro-spinal  tncningitis,  whidt 

firoved  fatal  tliirty-six  lioiirs  from  its  inceptif>n,  Laoe*  fonnd  the_ 
u'liiihjilii'rcs,  biine  of  tlie  brain,  pons,  and  medulla  atlected  byi 
purulent  intlanitnalion  of  the  pia  muter.     The  microecopic  eS 
amination  traced  the  purulent  intlammation  along  the  aodito 
nerve  to  the  coeiileie.     Purulent  intlammation  of  the  sactiill 
anipullie.  ami  canals  of  the   membranous   labyrinth   was 
found;  along  tiieir  vessels  were  masses  of  pns-cells  and  fnt 
hlnnd-iorpuscles;  the  vessels  were  intensely  congested  and  much 
tbiikened ;  the  semicircular  canals  also  showed  occasifmal  c«?cbf 
Mioses.     Tlie  tynjpanic  cavities,  except  a  slight  injeirtion.  wer 
n<»rmiil.     Tlic  fibres  of  the  facial  nerve  were  subjected  to  micr 
s<'opical  examination,  and  were  found  to  be   normal.     In  lli 
ampulhv  and  sacouli  were  here  and  there  deposits  of  fat  an 
chalk.     ]^uca>  concluded  that  it  was  probable  the  disease  began 
tirst   in  the  brain  and  then   passed  to  the  ear.      In  the  same 
article  it  is  stated  that  Heller*  fonnd,  in  a  case  presenting  simila 
disorganisation  in  the  labyrinth,  purulent  inflammation  of 
middle  ears. 

In  some  cases  of  deafness  atler  cerebro-spinal  meningitis  ther 
nppi-ar  to  be  lacuna'  in  the  hearing:'  thus,  speech  is  heard  ver 
imperfectly,  while  the  patient's  own  step  and  loud  noises  in  th 
street  are  heard  comparatively  well.  The  low  notes  on  the 
piano  lire  not  heartl  in  some  of  these  cases.  This  seems  to  indi- 
cate that  parts  of  the  terminal  nerve-filaments  have  been  ir 
paired,  wjiile  others  have  escaped.  AVhen  some  hearing  sfil! 
remains,  hope  of  furtlier  recovery  may  be  entertained  if  the 
trwUiuent  be  applied  pj\jn»ptly.  This  has  seemed  most  effica-, 
clouv.  ao»H>r«ling  to  some  ol^servers,  when  consisting  in  the  ap 
pllcativxi  of  the  tvnstant  eleotrie  current,  according  to  Bren- 
n<>r'^  methv>d. 

Tiit>  tone  lacunas  or  gaps  in  the  hearing,  were  very  inarke 
in  a  young  man  seventeen  years  old.  whom  I  examined  .sever 
y»^«^l•  artcr  hia  rocovcry  from  an  attack  of  epidemic  cerebr 


•  Atchiv  f.  OhrenliKilk..  Bd.  trJ 


'  An^lilvea  of  (>ikt».  iini)  \M«il..  t^nI.  L 

•   l».-i I.--    \..!..v    A..    K'.-.    M.-i      tS*.V 

*S    ^  ll'<trin«  kfter  Cirebro-tpinHl   Meningitis j 
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Bpitial  meniiigitie.  He  could  not  liear  the  voice  of  others,  but 
he  heard  his  own.  He  could  easily  [)erccive  some  sounds,  iw 
the  cracking  of  a  whiji,  the  rolling  of  heavy  carts  jiast  his 
door,  etc.  His  voice  was  pectiliar,  and  wanting  in  timbre, 
like  that  of  the  deaf-mute.  His  intellect  was  good,  and  hia 
capacity  for  inisiness  well  known.  Electricity,  applied  in  Bren- 
ner's way,  crtccted  tiu  ini]>rovement :  very  proliably,  because  ap- 
plied too  late. 

The  staggering  gait  is  usually  noted,  only  at  first,  in  those 
wlio  have  been  made  deaf  by  cerebro-spinal  meningitis.  This 
se(tucl  however  may  be  still  marked  six  weeks  after  convales- 
cence. In  walking,  the  gait  is  sailor-like,  and  tlie  peculiar  atti- 
tude of  those  on  shipboard  is  sissumed  in  <n-der  to  steady  the 
body.  The  staggering  gait  does  not  remain,  however,  as  the 
absolute  deafness  does, 

Pnifjnd.si's  and  Irealmenf. — The  prognosis  is  always  highly 
unfiivorable.  The  treatment,  certainly  in  the  early  stages  of 
the  deafness,  wouhl  naturally  be  the  treatment  carried  out  for 
the  cure  of  the  {irinuiry  disease.  After  convalescence  from  the 
meningitis,  electricity  in  the  tbrin  of  the  constant  current,  and 
the  administration  of  strychnia,  either  internally  or  hypuJer- 
uuitically,  have  been  thouglit  to  be  of  value,  if  there  is  any  reni- 
uant  of  hearing.  But  they  are  not  usually  attended  with  satis- 
factory results,  and  if  tlie  hearing  be  entirely  gone,  they  are 
ix)\verle88  to  restore  it. 

Disease  of  the  Internal  Ear  from  Syphilis.  —  Although  the 
majority  of  writers  upon  syphili.^,  agree  that  the  ear  is  often 
affected  in  the  constitutional  form  of  that  disease,  aurists  have 
not  feit  warranted  in  making  such  assertions,  uov  is  it  probable 
that  the  internal  ear  is  tlie  scat  (.A  the  disease.  It  is  far  more 
ratiomd  to  suppose  that  the  sy[ihilitic  taint  is  feU  first  and 
chiefly  in  the  mucous  niembi-ane  of  the  midiHe  ear. 

.Schwartze'  states  very  justly  that  "the  ijuestiou  to  be  decided 
is  whether  the  aural  diseases  which  occur  in  the  course  of  con- 
stitutional syphilis,  possess  distinctly  characteristic  and  ever- 
recurring  anatomical  and  clinical  peculiarities.  Only  by  jiroving 
tliat  such  is  the  case  can  it,  be  jmsitively  shown  that  a  given  ear- 
disease  is  of  a  specific  nature."  lie  I'urther  regards  the  recovery 
of  an  aural  affection,  in  consecpience  of  an  anti-syijhilitic  treat- 
ment, as  inadeipiate  proof  of  the  origin  of  the  ear-disease.  After 
considering  syphilitic  aU'ections  of  the  external  and  middle  ear, 
he  alludes  t(j  sypliilHic  disease  of  the  nervous  apfiaratus  of  the 
ear.  Six  cases  are  given,  foui'  of  which  were  atfections  of  one 
side  only.     The  characters  of  tliese  were,  intracranial  paralysis 


'  Anliiv  C.  IHiri'tilieilkunde,  Bd.  iv.  S.  S-'i.?. 
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of  tlie  acoustic  nerve,  aiiiefitliesia  of  the  letY  acoustic  iien"e, 
codsequence  of  otitis  interna  s_v])iMlitiea,  and  paral\'8i9  of  both 
acustici,  from  doiihk'  otitis  interna  syphilitica.  Some  of  these 
cases  were  benefited  in  their  hearing,  b}'  anti-syphilitic  treat- 
ment, but  tliis  cannot  be  assumed  as  establishing  the  existence 
of  a  disease  of  the  internal  ear. 

In  many  instances  of  ileafuess  occurring  in  syphilitic  patientif. 
an  endciU'or  has  been  made  to  establish  the  diagnosis  of  s^'plii- 
litic  intiatnmatii)ii  of  the  cochlea.  The  existence  of  such  a  dis- 
ease and  recovery  from  it,  cannot  be  |)roven  by  the  acoustic 
phenomena  presenting  themselves.  These  may  be  accounted 
for  much  more  easily  by  the  supposition  of  altered  conduction 
of  sound,  by  reason  of  ebangcs  in  the  raucous  membrane  of 
the  middle  ear  so  well  known  to  occur  in  syphilis,  than  bv 
the  difficult  and  entirely  untenalilc  view  that  changes  in  audi- 
tion are  due  to  alteration  in  the  nerve,  and  hence  are  phe- 
nomena of  altered  perception.  The  fact  that  sudden  deatuess 
in  a  syphilitic  patient  may  be  cured  by  an  anti-syphilitic 
remedy,  is  by  no  means  a  proof  that  the  disease  lay  in  the 
cochlea  or  in  any  other  part  of  the  nerve-structures  in  the 
internal  ear.     It  would  be  jiist  as  much  a  jiroof,  perhaps  more 

fjotent  evidence,  that  the  disease  had  been  in  the  mucous  raem- 
jrane  of  the  drum-cavity  or  in  tliat  of  its  contents,  and,  by  inter- 
fering with  sound-conduction,  hud  caused  deafness,  and  that  the 
latter  had  been  removed  by  the  anti-syphilitic  actiou  of  the  drug 
upon  the  mucous  membrane.  Furthertiiore,  if  in  these  cases  an 
inflammation  of  nerve-tissue  has  been  imagined,  it  is  by  no 
means  clear  on  any  ground,  that  the  disease  could  be  easil}' 
cured  by  any  remedy,  imr,  if  the  disease  were  removed,  that  the 
hearing  would  return  eitlier  quickly  or  so  completely  as  has 
been  asserted  in  the  cases  of  so-called  "  cochlitis." 

Si^iiiptoms,  Prognosis,  ami  Trcalmeni. — The  chief  symptoms  of 
asserted  syphilitic  disease  of  the  interna!  ear  arc  said  to  \)e 
sudden  deafness,  accniii]>atiied  sometimes  by  paralysis  of  other 
partii  of  the  body,  and  by  vertigo,  nausea,  and  unsteadiness  of 
gait.  Tinnitus  auriiim  is  more  or  less  constant,  and  may,  with 
sensations  of  fulness  niid  lieatiiig  in  the  ear,  precede  the  deafness. 
Headache  is  generally  cnm|ihuncd  of,  the  scalp  being  very  often, 
in  such  cases,  the  scat  of  a  cutaneous  eruption  of  a  more  or  less 
markedly  specitic  natuije.  The  prognosis  is  not  favorable;  if 
the  syphilitic  nature  of  tlie  disease  can  be  estal>lished,  the  treat- 
ment, of  course,  should  be  an  anti-syphilitic  one. 

Disease  of  the  Internal  Ear  from  Typhoid  Fever. — In  some  in- 
stances it  would  seem  that  the  internal  esir  had  been  afiected  by 
typhoid  fever.  But  the  vast  majority  of  cases  thus  diagnosticated 
appear,  on  closer  investigation,  to  be  diseases  of  the  tympanum. 
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A  labyrinth-affectioti  must  be  eonsirlered,  so  tar  as  it  follows 
typhoid  fever,  as  at  most  secondary  to  a  tymjianie  rlisonler.  As 
I  have  observed  a  immher  of  neglected  eases  of  tympanic  intlam- 
mation  following  typhoid  fever,  I  «m  led  to  eoiielude  that  it  is 
in  the  middle  ear,  rather  tiiaii  in  the  lal)yritith,  that  an  aural 
disease  after  typlioid  begins.  A  eliroiiic  aural  catarrh  having 
such  an  origin  is  as  likely  to  be  incorrectly  diagnosticated  as  a 
nervous  or  labyrinthine  disease,  as  it  is  when  arising  from  other 
causes.  By  negleet  of  the  tympanic  disease,  a  labyrinthine  dis- 
order may  be  established.  Hence,  the  erroneous  impre.ssion 
that  tlie  labya'intli  bus  been  the  seat  of  the  primary  affection. 
Treatment  is  of  no  avail  in  these  cases. 


Aural  Disease  in  Rachitic  Affections. — It  is  not  uncommon  to 
find  rachitic  subjects  suffering  frum  purulent  disease  in  the 
tymjiaimm,  from  .symptoms  of  catarrhal  disease  in  the  middle 
ear,  and  from  total  deafness,  with  dumbness.  The  tihimentous 
cones  found  by  Virchow  in  rachitic  bones  have  been  found  in 
the  labyrinth  of  rachitic  patients  who  had  boon  deaf  anil  dumb, 
and  in  the  recessus  hemiellipticus.'  The  scahe  of  the  cochlea  in 
such  eases  may  ha  abnormally  and  irregularly  curved  and  in- 
cline<l  to  be  angular  at  the  turns.  Entrance  to  the  round 
win<U>w  may  be  tutrr<vwed  to  Ho  nun.,  one-half  the  normal  size. 
The  niche  for  the  oval  window  may  be  rendered  deep  hy  su[)or- 
posed  bone  tissue,  ami,  the  plate  of  the  8ta]»es  disapjiearing,  its 
place  may  be  occupied  by  bone  tissue.  The  entrance  to  the 
poms  acusticus  tnay  be  narrowed  and  missbajven ;  fibrinous 
coagula  may  lie  fouml  in  tlie  cochli*a,  and  in  the  acoustic  nerve; 

•  the  ganglion  cells  may  be  full  of  jtigment,  and  exhibit  the  so- 
called  knots  of  nerves  of  Ranvier.  These  alterations,  accordin 
to  Moos,  may  be  congenital  or  acquired.  Under  the  first  heai 
may  he  found  imperfect  ossification  of  the  stapes,  absence  of  its 
foot-ftlate,  while  the  origitial  club-slia])e  of  the  whole  undeveloped 
bone  is  imiintained.  In  sucli  cases  there  is  also  fouml  imper- 
fect ossification  of  the  facial  canal. 

Under  ac<juired  altei'utions,  the  same  observers  have  placed 
hyperostosis  of  the  tympanic  walls  with  consequent  deepening 
of  the  fenestral  niches,  and  impairment  of  the  hearing  Also 
contraction  <>f  the  internal  [lorns  acusticus,  aiiri  transtbrniation  of 
the  annular  ligament  of  the  stapedisd  foot-plate  into  boire,  thus 
demonstrating  the  occurrence  of  rachitic  proci-sses  in  the  tem- 
poral bone. 


Moos  iind  Sleinbniggi?,  ArchiveH  of  Otology,  vol.  xi.,  1882. 
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AURAL    VERTIIIO, 

Aunil  or  iuulitorv  vertigo,  as  its  name  would  indicate,  is  a 

vertiginous  coiuiilioii  duo  to  an  irritation  of  the  auditory  ap- 
IiaratUB.     This  irritation,  usually  in  llio  t'orui  ot"  pressure.  niay_ 
be  situatcii  cither  in  the  external,  the  triidtlle,  or  the  interna 
ear,  or  in  or  upon  the  auditory  ucrve,  within  the  cranial  cavitjj 
Though  originating  in  the  different  parts  of  the  organ  of  heui 
ing,  this  irritation,  in  order  to  proiluee  vertigo,  must  be  exerte 
ultinuUeiy  in  the  i'orni  of  [irussure  ujion  the  terminal  filament 
of  the  auditory   nerve   in   the  sciiiicircular  canals,  and  theno^ 
conveyed  to  the  cerebelluin,  at?  will   be  shown  hereat\er.     Sott 
observers  liold  that  all  disturbances  in  e<|uilibration,  as  uinul 
fested  in  giddiness,  are  due  eitlier  to  a  temporary  or  a  pernru 
nent  lesion  in  the  labyrinth.     In  fact,  some  holil  that  the  semi 
circular  canals  are  vei'tiginous  centres.    While  T  ain  not  pre|<are 
to  accept  ibis  llieory,  it  is  plain  to  my  mind  that  in  the  seniij 
circular  canals  tiiere  is  found  a  very  sensitive  medium  of  coin 
municatioii   of  impressions  to  the  cerebellum,  and  hence  tba 
tliese  canals  may  bo  considered  as  in  numy  respects  presidinj 
over  the  ec|uilibriuin  of  tlte  Ijody.     Although  many  instances 
vertigo  can  be  shown  to  be  due  to  irritation  of  these  canals,  bj 
virtue  of  the  Viiso-niotor  connection   between  them  and  remot 
parts  of  the  body,  it  is  my  object  to  limit  the  scope  of  this  pape 
to  a  consideration  of  vertigo  arising  from  irritation  in  the  variou 
parts  of  the  auditory  apparatus,  and  communicated  to  the  semi 
circular  canals,  luid  thence  to  the  cerebellum.    The  whole  raatterf 
of  aural  vertigo  will  be  most  easily  understood  Iiy  a  considera-" 
tion,   first,  of  the  structure   and    distribution   of  the  auilitorv 
nerve. 

Slrth'lnrc  of  the  Attdilory  Nerce. — M.  Duval  has  shown'  tha 
a  portion  of  the  fibres  of  origin  of  the  auditory  nerve  ar 
closely  (■onnected  with  a  mass  of  motor-cells  in  the  bulb.  auO 
that  these  til)res  jtass  into,  and  are  continued  in,  the  inferiolj 
peduncles  of  tlie  cerebelluiii.  The  inferior  peduncles  of  tin 
cerelieiluin  coiniect  it  with  the  medulla  oblongata,  pass  on 
downwards  to  the  l)ack  of  the  medulla,  forming  part  of  tb< 
restiforni  bodies,  and  are  then  connected  below  with  the  corre 
sponding  half  of  the  cord,  excepting  the  posterior  medjafl 
columns. 

It  is  well  ktiown  tluit  injuries  of  these  peduncles  cause  dis 
tnrbunces  in   motion  similar  to  (hose  observed  atler  lesions  i 
the  semicircular  canals.     It  seems,  therefore,  that  there  is  a  sor 
of  special  function  resident  in  these  canals,  that  exaltation  <ii 


'  GelU,  de  I'Orcille,  etc.  p.  323.     P.iri*,  1881. 
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their  function  evokes  peculiar  movements  of  the  head  and 
mediately  of  tliu  trunk  and  limlis,  and  that  the  anatomical  ex- 
planation of  this  is  found  in  their  cerebellar  connection.  It 
iurther  appears  that  there  are  two  kinds  of  tibres  in  the  auditory 
nerve,  viz.,  the  motor  fibres,  di.strihuted  to  the  ampulla;  of  the 
Bemieircular  canals  and  connected  with  the  hulh  and  the  inferior 
peduncles  of  tlie  brain,  and  another  set  distributed  to  the  utric- 
ulus,  the  sacculus,  ami  the  cochlea,  which  are  accepted  as  purely 
sensory.  It  is  to  the  motor  set  of  fibres  in  tiie  acoustic  nerve 
that  our  attention  must  be  directed  in  considering  the  subject 
of  aural  vertijro. 

The  unestion  naturally  arises,  Are  not  these  inferior  peduncles 
wounded  in  experiments  on  the  semicircular  canals?  The  reply 
is  that  in  the  pigeon,  used  for  these  investigations,  the  semicir- 
cular canals  stand  away  from  surrounding  tissues  in  the  cranium, 
as  the  cochlea  does  in  the  bulla  of  the  guinea-pig,  so  that  the 
mutilation  of  any  piarts  but  the  semicircular  canals  is  avoided. 
That  the  phenomena  attributed  to  mutilation  of  the  seinifircidur 
i-aixifs  in  these  experiments  are  justitied  seems  further  confirmed 
by  recent  experiments  by  Gelle,  of  Paris,  upon  the  cochlea  alone, 
by  which  he  shows  that  in  the  guinea-pig  mutilation  and  extir- 
pation of  the  cochlea,  easily  accomplished  in  this  animal  without 
opening  the  true  cranial  cavity,  is  unattended  by  the  slightest 
disturbance  in  equilibration. 

It  must  be  further  borne  in  mind  that  the  auditory  nerve 
originates  from  numerous  white  striiv — the  linea>  transversa* — 
which  emerge  from  the  floor  of  the  fourth  ventricle,  and  that  it 
is  also  connected  with  the  gray  matter  of  the  medulla.  Now, 
the  fibres  of  tlie  jmeuniogastric  nerve  may  be  traced  deeply 
through  the  fasciculi  of  the  medulla,  to  terminate  in  a  gray 
nucleus  near  tlie  tloor  of  tlie  fourth  ventricle;  so  that,  anatomi- 
cally, the  auditory  nerve  and  the  ptieumogastric  are  thus  shown 
to  be  at  least  contiguous  at  their  ori":in — a  fact  entirely  satisfac- 
tory in  the  "overflow"  theory,  as  will  be  sliown. 

As  has  been  said  already,  authors  speak  of  a  "vertiginous 
centre,'"'  and  of  vertigo  as  'Mindoubtedly  a  sensation."  The 
latter  may  be  evoked  by  an  overflow  of  nerve-impulse  from 
6ome  one  centre  of  the  enceplialon,  to  the  so-called  vertiginous 
centre:  and,  from  what  we  know  of  the  physiology  of  the  semi- 
circular canals,  wc  may  assume  that  the  central  termination  of 
the  ampullar  nerves  is  in  very  close  connection  with  a  spot  in 
the  brain,  irritation  of  which  will  produce  the  sensation  of  gid- 
diness.    This,  as  we  now  know  tiirough  the  labors  of  Duval,  is 

'  P.  McBridc,  of  Edinburgh,  Medical  Times  and  Gnzettc,  vol.  i.,  1881 ;  iilso  J, 
A.  Irwin,  M.A.  Cantab.,  M.D.  Edin.,  Puthology  of  Sen-siekneu,  Lkncet,  Nov. 
25.  1881. 
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in  tbe  eerebeUam,  and  ovee  its  great  inflaence  maet  probatblr 
to  its  ooDDcetioaf  by  mesas  of  its  inferior  peduncles,  vith  tbe 
spinal  cord. 

To  this  connectXHi  we  ow«  tbe  greater  or  less  impalse  eoo- 
reved  over  tbe  portion  of  tbe  soditoiy  nerve  sapplving  tbe 
semicirailsr  cafuJs  in  erenr  tnm  of  tbe  bead  or  morement  of 
tke  bod|y.  When  this  impulse  is  sligbt,  or  let  as  saj  oonnsl,  it 
does  Dot  ptodaes  tpeitigo,  bat  infiimis  us.  or  aids  in  tbe  infor- 
mstion,  at  oar  poation  in  spsoe.  Thos  there  is  established  tbe 
so-called  "  sen««  of  eqaiKbriam."  The  distarbaaee  of  this  sense 
conetitntes  vertigo. 

If  saefa  an  "overflow"  of  irritatioo  can  uke  place  betweea 
the  central  termination  of  the  ampnllar  oerves — t.  e^  the  oenres 
of  tbe  semicircular  canals — and  the  TertigiiKNis  centre  in  tbe 
cerebellum,  it  is  fiur  to  aaeame  that  a  aimilar  "  overflow"  laaj 
take  place  between  this  anpollar  centre  and  tbe  poeoiaogaatrie 
centre^  simply  becaofe  tbe  two  latter  are  more  coatigvoas  to 
each  other  than  the  ampullar  centre  and  the  vertiginoas  oeatre 
in  the  cerebellam.  In  this  ooot^vitj  is  foond  an  ean*  ezpla- 
natioD  of  the  nausea,  Tomiting,  paDor,  and  frintneas,  die  alow 
breathing  and  weak  pake,  which  ooeor  in  aural  vert^g^:  for  we 
axe  entitled  to  a^ume  that  tbe  irritatkia  in  the  auditory  appa- 
ntQB  and  aaditory  nerve-centre  overflows  to  the  respiratory,  tbe 
cardiac,  and  the  vomiting  centre. 

^fmptams. — ^The  syoqitoins  of  aural  vntigo  may  be  bri^y 
stated  as  follows.  The  patient  more  or  leas  suddenly  e^ieri- 
enees  in  one  or  both  ears,  tinnitus  and  move  or  leas  hardaeas  of 
hearing.  This  is  quickly  followed  by  £xsinew  panwing  r^MdlT 
into  a  pronounced  vertigo,  with  reehogand  &Iling,  aceompanicd 
by  nausea,  vomiting,  ami  fiuntness,  bat  rarely  with  loss  of  eoa- 
seioosnesB.  When  the  latter  easaes,  it  is  amply  complete  sja- 
cope  fiom  the  aaascs  and  romiting.  Usaally  ne  padaat  afawat 
insrinfiJTely  aaeociates  his  Tertigo  and  ***■■■*■■*  maiaate  with 
derangement  in  tbe  ear,  which  may  or  may  not  have  beca  pre- 
▼ioaaly  diseased.  These  symptoms,  which  are  here  giwa  ia  ths 
order  of  their  onset  and  seqaeooe,  are  sQlxect  to  modifcatium 
according  to  the  part  of  the  ear  affected.  Thos,  wbea  the  irri- 
tation i$  in  the  ezfenrnf  car,  aeitber  the  tinaitas  aor  the  deafiten 
may  be  excessive;  bat  both  are  permaaeat  fiom  the  oasct  to 
the  cure,  and  the  tinnitus  is  acoustically  of  the  aaiaCerrapted 
qoaKty.  When  the  irritation  lies  in  the  aaddfc  ear.  the  evmii 
toms  are  likely  to  be  parozjwnal,  as  thoagh  the  physical  < 
tioas  upon  which  the  altued  and  moriad  prasMneorb 
depends,  varied  vrith  the  state  of  the  aXBMtfbtttT  or  wilfc  the 
health  of  tbe  patient.  In  cases  dependent  apoa  irritatiuB  ia  tbe 
miemtl  tar  or  labyrinth,  all  the  symptoms  are  osaaUy  laoce  pro- 
nounced, though  the  attacks  of  dnnitos  and  dixnaesB  arc  ; 


PRIMARY   AND   SECONDARY   INFLAMMATION. 


I 


ysinal,  while  the  deafness  is  most  profouutl  and  permanent, 
whether  it  comes  on  suddenly  with  the  first  attack  of  vertigo  or 
not.     The  latter  passes  oti',  but  the  deafness  remains. 

Vertigo  dependent  upon  a  tumor  in  or  upon  the  auditory 
nerve,  and  which  may  he  denominated  a  central  form  of  audi- 
tory vertigo,  is  usually  not  paroxysmal,  the  patient  experiencing 
a  constant  and  increasing  tendency  to  alterations  in  gait,  with  a 
disposition  to  fall  towards  the  affected  side  in  walking.  Here* 
the  permanency  of  the  symptoms  should  lead  us  to  suspect 
disease  in  the  cranial  cavity. 

Dijf'creittial  Diagnosis. — All  the  forms  of  aural  vertigo  are  not 
<inlv  confounded  in  diagnosis  with  one  another — and  iti  some 
cases  there  may  be  a  commingling  of  forms  in  the  same  sub- 
ject— hut  they  are  constantly  mistaken  for  stomachic  vertigo, 
80-called  biliousness,  epilepsy,  and  even  apoplexy.  The  confu- 
sion among  the  various  forms  i.s  hardly  to  be  wondered  at,  but 
the  aural  symptoms  and  the  usually  retained  consciousness 
should  make  the  differential  diagnosis  between  this  disease  and 
others  Just  mentioned  very  easy.  Then,  too,  the  absence  of 
spasm,  and  the  marked  pallor  in  the  patient  should  lead  away 
from  tlie  diagnosis  of  either  fits  or  apople.x^'.  This  defective 
diagnosis  ha.s  led  to  a  faulty  nomenclature,  so  that  the  term 
Meniere's  disease,  which,  if  it  means  anything,  means  a  disease 
of  the  semicircular  canals  only — /.  <'.,  a  disease  of  the  internal  ear 
— has  been  very  erroneously  used  to  designate  aural  vertigo  in 
general,  instead  of  being  limited  to  the  form  of  aural  vertigo 
dependent  upon  disease  in  the  aforesaid  canals.  That  tliis  term, 
"M^ni^re's  disease,"  should  he  thus  restricted  will,  1  think,  be 
evident  after  a  closer  examination  of  all  the  forms  of  aural 
vertigo,  of  whicli  .Meniere's  disease  is  clearly  only  one. 

That  form  of  aural  vertigo  due  to  irritation  in  the  external  ear, 
may  be  considered  the  simplest  form  of  the  disease,  so  far  as 
concerns  its  production  and  cure;  but  the  mode  of  its  action  is 
the  same  as  in  other  and  graver  forms;  ;',  e.,  the  pressure  and 
irritation  are  at  last  conveyed  to  the  cerebellum,  and  then  the 
vertigo  is  evoked. 

Illustration. — Dmibtless  all  are  familiar  with  the  celebrated 
case  of  external  ear-vertigo  and  otlier  reflex  phenomena  asso- 
ciated with  it,  recorded  by  Fabricitis  Ilildanus.  In  this  instance, 
a  young  girl,  18  years  ohl,  is  said  to  have  exhibited,  besides  the 
ear-vertigo,  atrophy  of  one  arm,  epileptiform  symptoms,  and 
even  anicsthesia  of  one-half  of  the  l)0(ly,  ail  of  which  were 
cured  by  the  removal  of  a  glass  bea<l  or  bait  from  the  external 
auditory  canal,  where  it  had  lain  for  eight  years.  This  case  is 
not  only  classical  but  highly  instructive,  but  in  this  latter 
respect  no  more  so  than  numerous  cases  of  tinnitus  aurium, 
vertigo,  and  nausea  due  to  the  i>resence  of  foreign  bodies,  as 
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simple  as  masses  of  hardened  ear-wax  in  the  auditory  canal,  and  1 
occurring  in  the  experience  ot  most  physicians.    Vertigo  due  to 
irritation  in,  or  applied  to,  the  external  ear  and  outer  surface  of 
the  drum-head  is  also  constantly  seen   in  syringing  the  ear.^ 
sometimes  when  done  ever  so  gently.     Here  the  mode  of  irrita- 
tion  in   most  cases  is  bj-  pressure  upon  the  drum-head,  and 
mediately  by  means  of  the  ossicles  ana  the  labyrinth-fluid  upon 
the  filaments  of  the  auditory  nerve  in  the  ampullse  of  the  semi-J 
circular  canals,  the  anatomical  reasons  for  which  have  already  [ 
been  presented. 

The  giddiness,  however,  induced  by  suddenly  injecting  cold  I 
water  into  the  external  auditory  canal  cannot  be  altogether  ex- 
plained by  the  pressure  it  exerts  on  tJie  drura-head  and  medi- 
ately upon  the  ossicles  of  hearing,  the  labyrinth-fluid,  and  the 
cerebellar  branches  of  the  auditory  nerve  found  in  the  ampullae 
of  the  semicircular  canals.  Here  an  explanation  must  be  sought 
for  in  the  nervous  connection  between  the  external  ear,  the  seat 
of  the  irritation,  and  the  %'ertebral  artery  which  supplies  the 
circulation  in  the  labyrinth.  We  must  bear  in  nund  that  the 
eft'cct  of  irritation  in  a  vaso-motor  nerve-tract  is  to  excite  vessel- 
dilatation  in  u  correlated  area,  through  diminished  inhibitory 
nerve  power.  In  this  instance  the  irritation  is  the  sudden  pres- 
ence of  cold  water  in  the  external  auditory  canal,  the  diminished 
inhibitory  nerve  power  is  felt  in  the  vertebral  plexus,  and  tlie 
correlated  area  is  the  labyrinth  and  especially  the  semicircular 
canals.  The  morbid  impression  caused  by  the  cold  water  is 
•  conveyed  by  the  auricular  branch  of  the  pneuniogastric  nerve, 
found  in  this  part  of  the  cur,  to  the  inferior  cervical  ganglion,  to 
which  the  vague  sends  a  branch.  From  this  ganglion  the  irri- 
tation is  deflected  to  the  vertebral  plexus,  into  the  formation  of 
which,  fibres  from  this  lower  cervical  ganglion  enter  largely; 
the  inhibitory  power  of  the  plexus  is  overcome,  and  veesel-dilu- 
tation  ensues  in  the  vertebral  artery.  This  causes  an  increase 
ill  the  blood-supply  to  the  labyrinth,  and  the  latter  is  in  a 
measure  engorged,  and  the  labyrinth-fluid,  having  no  adequate 
means  of  rapid  escape,  is  compressed  within  its  bony  cavity. 
This  compression  is,  of  course,  quickly  felt  l)v  the  nerve-tila- 
ments  in  the  anipulhc  of  the  semicircular  canals,  they  are  com- 
promised, and  vertigo  ensues,  for  anatomical  reasons  already 
given. 

Thus  it  is  shown  that  external  ear-vertigo  is  produced  in  two 
ways,  viz.,  either  mechunically  by  direct  pressure  on  the  ilrum- 

head  an 

system. 


head  and  the  chain  of  ossicles,  or  reflectively  through  the  nervous 
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Middle  Ear-vertigo. — When  we  come  to  consider  aural  vertigo 
caused  by  disease  in  the  middle  ear,  we  approach  a  much  more 
complicated  subject.     Here  the  pres.surc  and  consequent  me- 
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chuiiical  irritiition  may  he  conveyed  iu  various  ways  to  the 
labyi'iiith-fluiil  and  the  termina!  filaments  of  the  auditory  nerve 
in  tlie  semicircular  canals,  and  thence  by  the  motor  fibres  to  the 
cerebellum.  The  most  frequent  mode  of  irritative  pressure  is 
exerted  l)y  an  accumulation  of  fluid,  mucus,  pus,  or  seruni  in 
the  tympanic  cavitj'.  The  pressure  is  conveyed  through  the 
foot-plate  of  the  stirrup-bone  or  through  the  membrane  of  the 
round  window,  or  through  tioth,  to  the  labyrinth-tluid,  and 
through  the  hitter  medium  to  the  auditory  nerve,  which,  as  I  have 
stated,  contains  motor  tilament-s,  and  thus  to  the  cerebellum. 
In  fact,  this  process  of  conduction  of  irritation  is  but  an  exag- 
geration of  the  mode  of  the  mechanism  of  hearing;  and  we  can 
very  easily  understand  how  a  great  noise,  or  any  noise  at  times, 
may  [iroduce  dizziness  and  other  cerebral  disturbance. 

Again,  morbid  pressure  may  be  exerted  from  the  middle  ear 
ujion  tiie  deeper  parts  of  the  auditory  apparatus  concerned  in  the 
production  of  ear-vertigo,  by  closure  of  the  Eustachian  tube,  in 
throat-  and  nose-diseaae.  After  this  closure  of  the  tube,  the  air 
shut  in  the  tymi>anic  cavity  is  soon  absorbed,  a  vacuum  is  then 
formed  in  tlic  (h'um-cavity,  and  the  external  air  presses  the 
meiubrana  tympani  inward,  carrying  with  it  the  malleus  and 
the  rest  of  the  chain  of  honelets.  Thus  tlie  lahyrintli-ttuid  is 
unduly  comju-essed,  and,  as  in  tlie  previous  case,  the  auditory 
filamenls  in  the  semicircular  canals  are  also  compressed  and  the 
cerebellum  irritated.  In  some  rare  instances  there  seems  to  be 
reason  to  suppose  that  a  tonic  contraction  of  the  tensor  tympani 
muscle  occurs,'  and  that  retraction  of  the  menibrana  tympani 
and  the  chain  of  ossicles  ensues.  In  this  way  the  foot-plate  of 
the  stapes  is  forced  inward  through  the  oval  window,  upon  the 
labyrintb-fiuid,  and  cerel>ellar  irritation  is  produced,  as  hereto- 
fore described.  The  attacks  of  aural  vertigo  of  this  latter  form 
are  paroxysmal,  and  are  accompanied  by  so-called  "  variable 
hearing,"-  the  hearing  growing  worse  as  the  tinnitus,  which  is 
the  prodrome,  increases,  and  finally  ushers  in  the  vertigo.  In 
fact,  any  undue  loading  of  one  or  of  all  of  the  ossicles,  or  any 
abnormal  pressure  upon  tliem,  or  even  excessive  swelling  of  the 
mucous  meiubrane  covering  thcni.  by  forcing  them  inward,  or 
by  carrying  only  the  slirru|t  abnormally  inward,  \^ou!d  tend  to 
compress  unduly  the  labyrinth-fluid,  especially  if  at  the  same 
time  tlie  swelling  of  the  mucous  membrane  extciuls  to  the  round 
window  and  prevents  the  compensatory  yielding  of  its  membrane 
to  the  inward  pressure  of  the  stirrup.  In  this  way  the  vertigo  so 
oflen  present  in  acute  otitis  incdia  may  be  explained. 

'  See  arlidf!  on  "  Vnrinble  Hearing,"  by  tlie  author,  in  report  of  Section  of 
Otology,  Iiiteniutlonu!  Mcdicwl  Ci"nifrc»3,  Philiidelpliia,  1876. 

'  The  late  Jlr.  .Iiiiiips  Hintoii,  of  London,  in  "  Questions  of  Aural  Surjtery." 
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Middle  ear-vertigo  from  chronic  disease  in  the  tynipanum  is 
very  common.  Tliis  source  of  vertigo  is  to  be  expected  whert 
we  reflect  that  there  is  a  (iirect  comniunication  between  the  cir- 
culation of  blood  in  the  middle  ear  and  that  in  the  labyrinth. 
Politzer  has  shown  that  the  t'apilhiry  bloodvessels  of  the  tyni- 
panum jiatss  directly  through  the  inner  or  lab^-rinth  wall  of  the 
tympanic  cavity  to  the  vestibule  and  other  parts  of  the  internal 
ear.  Hence  it  is  easily  seen  how  disturbed  circulation,  which 
must  ensue  in  chronic  disease  in  the  walla  of  the  tympanic 
cavity,  nuiy  be  felt  in  the  internal  ear;  and  as  disturbances  in 
circulation,  by  altering  the  pressure  in  the  labyrinth,  especially 
ill  the  scrnicireiilar  canals,  produce  vertigo,  it  can  be  shown 
how  chronic  middle-ear  disease  may  thus  induce  aural  vertigo. 

1  n  middle  ear-vertigo,  it  may  also  be  assumed  that  the  pressure 
in  the  labyrinth  may  at  times  be  brought  about  by  altered  cir- 
culation duo  to  reilcx  influences,  as  was  shown  in  external  ear- 
vertigo.  The  path  of  the  irritation  in  this  case,  however,  lies 
probably  between  the  vertebral  artery,  tiie  vertebral  plexus,  and 
the  inferior  cervical  ganglion  on  one  side,  and  the  otic  gauglioo 
on  the  other.' 

Ivternal  Rir-veriigo. — In  considering  ear-vertigo  due  to  disease 
in  the  internal  ear,  we  a]>pro:u'h  at  once  the  most  diflicult  and 
the  most  interesting  form  of  tiie  disease  under  consideration. 
It  may  be  produced  by  disease  in  the  auditory  nerve  or  in  any 
part  of  the  labyrinth  except  the  cochlea.  From  recent  experi- 
ments of  Gelle,  of  Paris,  it  is  conclusively  shown  that  laceration 
and  destruction  of  the  cochlea  in  mammals  (especially  in  rodents) 
has  no  effect  whatever  upon  equilibration.  This  renders  it  more 
probiilife  that  the  semicircular  canals  are  the  seat  of  the  organ  of 
equilibration. 

Uj*  to  this  point  we  have  considered  the  effect  on  these  canala 
of  irritation  originating  elsewhere  and  communicated  to  them. 
Now  we  shall  consider  the  plienomena  of  disturbed  equilibra- 
tion due  to  disease  arising  in  them  and  the  irritation  it  conveys 
to  the  cerebellum;  and  under  this  head  we  shall  also  consider 
the  phenomena  of  disturbed  equilibration  due  to  irritation  in  or 
upon  the  auditory  nerve  before  it  reaches  the  labyrinth,  as  is 
sometimes  found  in  tumors,  either  in  the  nerve  or  lying  upon  it. 
The  phenomena  in  the  latter  case  ap]Tear  to  be  confirmatory  of 
the  existence  of  intimate  counectton  between  the  auditory  nerve- 
fibres  and  the  cerebellum,  by  means  of  the  inferior  peduncles  of 
the  latter. 


'  The  itiDipmi'ie  iirrrr  com  in  iiiii  elites  with  the  »mnll  pr.troiial,  n  brnneh  from  the 
otic  gmiplion.  The  ntic  gnnRli'in  coinmuniciites  with  the  superior  corvicHi  c«n- 
glion,  and  this  with  the  nrid«ile  cervienl  ganglion,  if  present;  if  not,  with  the  in- 
ferior cervical  gnnglion  The  iuforinr  cervieiil  ganglion  supplies  largelj  the 
vertebral  plexus,  regulating  the  supply  of  blood  in  the  Inbyrinth. 
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Clinical  History  and  Symptoms. — In  iiitenial  ear-vertigo,  the 
ear  havitip  been  previously  hcaltliy,  or  considered  so,  the  patient 
is  siiildeiily  attacked  hy  tinnitus,  vertigo,  nausea,  reeling,  and 
falling,  but  his  consciousness  is  retiiincd.  After  these  symptoms 
abate  antl  the  alarm  of  the  patient  subsides,  the  hearing  is  dis- 
covered to  be  gone  in  tlie  affected  ear.  Tiiis  Ibnn  of  ear-vertigo 
the  writer  has  seen  in  adults  of  various  ages,  usually  in  men 
over  thirty,  and  in  all  grades  and  avocations — in  the  hard- 
worked  physician  as  well  as  in  the  over-worked  mechanic. 
U[>on  examination,  the  drum-head  will  jiresent  no  great  change, 
or  it  will  look  like  one  belonging  to  an  ear  previousl}'  the  seat 
of  chronic  catarrh;  and  generally,  upon  close  inquiry,  it  will  be 
elicited  that  there  is  history  of  exposure,  in  camp  or  in  daily 
labor,  to  inclement  weather,  and  that  the  ear  now  attacked  so 
severely  has  already,  at  times,  feit  stuffed  and  deaf,  but  that  it  got 
better  and  remained  a  good  and  serviceable  organ.  The  general 
health  will  be  found  to  have  recently  failed,  or  to  have  been 
greatly  taxed  by  some  sudden  stress  of  work,  and  it  will  also  be 
found  that  the  ear  has  "  buzzed  a  little  of  late,"  but  not  con- 
stantly, and  that  this  had  been  forgotten,  until  the  attack  of 
ear-vertigo  brought  it  back  to  the  memory.  The  hearing  will 
be  found  to  be  profoundly  impaired,  and  to  remain  so,  while 
the  tinnitus  may  or  may  not  retnain,  and  the  vertigo  will  be 
found  to  have  temporarily  vanished.  Sometimes,  with  care  and 
proper  management,  no  further  attacks  of  vertigo  are  felt;  but 
the  hearing  remains  jtermanently  effected.  On  the  other  liand, 
the  tinnitus  may  be  always  present  to  some  extent,  may  increase 
suddenly  at  times,  and  form,  as  it  were,  a  forerunner  of  subse- 
quent attacks  of  vertigo. 

As  I  have  rarely  seen  a  case  of  internal  ear-vertigo  without 
conclusive  evidence  of  a  previous  chronic  catarrhal  disease  iu 
the  middle  ear,  with  necessai'ily  great  changes  in  nutrition  and 
circulation,  and  as  it  is  fully  established  that  the  circulation 
between  the  middle  and  internal  ears  is  most  closely  connected, 
therefore,  I  am  forced  to  conclude  that  internal  ear-vertigo,  or 
"labyrinthine  vertigo,"  is  usually  precede<l  by  pathological 
changes  in  the  circulation  of  the  middle  ear,  which  induce 
changes  in  the  vessels  of  the  internal  ear,  culmituiting  in  the 
sudden  and  grand  attack  just  described.  Whether  these 
changes  and  their  results  are  of  an  apoplectiform  nature  cannot 
be  discussed  here. 

The  diagnosis,  liowever,  will  be  aided  by  tlie  suddenness  of 
the  tinnitus,  vertigo,  and  deafness,  and  especially  by  the  fact 
that  the  tinnitus  and  vertigo  arc  more  or  less  evanescent,  while 
the  deafness  is  profound  and  permanent  from  the  fir.st.  This 
form  of  aural  vertigo,  and  no  other,  may  justly  be  termed 
"Meniere's  disease." 
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Cailral  Ear-verligo. — There  is  a  form  of  ear-vertigo  which  is  due 
to  a  tumor  of  the  auditory  nerve  (p.  536).  When  the  %'ertiginou9 
ayniptonis  dt-petidt-nt  on  the  presence  of  such  a  tumor,  usually 
fibrous  or  sarcomatous  in  nature,  tirst  show  themselves,  it  is  not 
easy  to  distinguish  between  this  form  of  ear-vertigo  and  that  due 
to  chronic  changes  in  the  middle  and  internal  ear  combined. 
There  are,  however,  some  points  of  difference  so  constant  in 
their  occurrence  as  to  constitute  truly  pathognomonic  symptoms. 
To  begin  with,  central  ear-vertigo  dc])eiKlent  upon  morbid 
growths  in  the  auditory  nerve,  is  never  sudden,  but  slow  in  its 
onset.  The  deafness  and  tinnitus,  as  well  as  the  vertigo,  are  I 
conipanitively  slight  at  first,  but  then  steadily  increase,  and  are 
always  pcrnianent  trom  the  time  thev  iirst  show  themselves 
until  the  end.  Tlie  gait  is  permanently  altered,  though  it  mav 
be  oiilv  slightlv  changed  at  first,  and  the  tendency  is  to  fall 
towards  the  afected  side.  Not  so,  however,  in  true  internal 
ear-vertigo,  in  which  the  initial  lesion  is  in  the  labyrinth,  in  or 
very  near  the  semicircular  canals.  In  this  form  of  disease  the 
deafness  is  sudden,  profound,  and  permanent,  but  the  giddiness 
and  falling  arc  paroxysmal.  In  middle  ear-vertigo,  in  whii^h 
the  deafness  ana  tinnitus  are  great,  the  deafness  is  not  sudden 
nor  profound,  the  vertigo  comes  in  attacks,  and  there  is  no  per- 
manent alteration  in  gait. 

Apparent  Motion  during  the  Vertigo. — During  the  vertigo,  objects 
may  appear  to  revolve  in  an  antero-posterior  direction,  in  a  ver- 
tical plane.  There  may  be  total  loss  of  equilibrium,  but  perfect 
consciousness.  The  attacks  may  come  and  go  suddenly,  and , 
be  followed  by  a  cold  sweat. 

It  is  very  interesting  to  note  the  various  planes  of  the  8|»-j 
parent  motion  experienced  by  a  patient  during  attacks  of  vertigo,] 
and  the  length  and  character  of  the  arcs  of  the  apparent  meri- 
dians described,  both  by  the  patient's  body  and  surrounding] 
objects.     The  attacks  of  vertigo,  always  accompanied  by  perfect  i 
consciousness,  may  be  characterized  by  an  apparent  motion  iu  ] 
a  vertical  plane  from  in  front,  backwards,  i.  e.,  in  the  plane  of] 
the  superior  semicircular  canal.     Or,  the  apparent  motion  may 
be  in  the  plane  of  the  horizontal  or  inferior  semicircular  canal. 
The  apparent  motion  may  be  felt  even  when  the  patient  clo<«e3 
bis  eyes,  a  clinical   foct  entirely  in  harmony  ^vith  the  e.xperi-: 
mentol  obser\'ations  of  Mach  (p.  149).     At   the   time   of  the] 
attacks  of  vertigo,  the  apparent  or  subjective  motions  of  the 
patient's  body  may  cease  wnen  he  lies  npoo  his  back,  although 
the  appart'nt  motion  of  surrounding  objects  may  continue.    The  I 
paroxysmal  nature  of  the  vertigo,  with  temporary  increase  of] 
the  tinnitus,  in  an  already  diseased  ear,  would  seem  to  indicate 
tliat  whatever  the  cause  of  the  irritation  is,  it  is  not  constant  oor 
totally  destructive  of  the  part  chiefly  attacked.     Sach  cases  pre- 
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sent  a  collection  of  clinical  phenomena,  partly  of  a  subjective 
nature,  most  strikingly  in  accord  with  the  recent  investigations 
of  Mach,  Breucr,  Cyou.  and  Cnrsclmian,  all  of  which  liave  added 
facts  tending  toward  the  conclusion  that,  although  the  semicir- 
cular canals  may  not  l)c  devoid  of  acoustic  functions,  they  seem 
to  possess  well-marked  features  of  presiding  over  the  pose  of  the 
head,  and  mediately  over  that  of  the  entire  hody  (pp.  149  and  151). 
Those  who  suffer  as  described  above  may  iinally  recover  from  the 
liability-  to  be  attacked  by  vertigo,  but  they  remain  totally  deaf  in 
the  affected  ear. 

Dreatment  of  Aural  Vertigo. — If  it  has  been  shown  that  aural 
vertigo  is  due  to  pressure  in  some  form,  cither  directly  or  medi- 
ately, upon  the  auditory  nerve,  and  reflexively  thence  to  the 
cerebellum,  the  indication  in  treating  such  cases  is  to  remove, 
or  at  least  diminish,  this  pressure:  and  this  can  be  done  surgi- 
cally or  medicinally.  Great  confusion  ai-ises  when  these  cases 
of  aural  vertigo  are  treated  as  cases  of  biliousness — :i  much  too 
frequent  error.  If  the  irritative  pix'ssure  is  due  to  a  foreign  sub- 
stance of  any  kind  in  the  auditory  canal,  it  is  to  be  relieved  by 
the  removal  of  the  foreign  subi^tance,  best  accomjdished  by 
syringing  with  warm  water. 

If  the  irritation  is  due  to  pressure  from  matter  accumulated 
and  retained  in  the  drum-cavity,  it  must  be  allayed  l>y  removal 
of  the  retained  mass.  This  can  be  accomplished  by  paracentesis 
of  the  drum-head,  by  inilation  of  the  tympanic  cavity  with 
Politzer's  air-tuig,  and  by  catheterization.  Even  when  matter  is 
inspissated  in  the  drum-cavity,  one  or  all  of  these  methods  com- 
bined must  effect  its  removal.  The  ossicles  are  thus  allowed  to 
swing  ti-cely,  the  stirrup  comes  back  to  its  normal  position,  the 
membrane  of  the  round  winiiow  is  relieved,  and  the  pressure  is 
taken  from  the  labyrinth-tiuid  and  the  ampullar  nerves  in  the 
semicircular  canals. 

If  the  pressure  is  due  to  a  vacuum  in  the  drum-cavity,  and  a 
consequent  indrawing  of  the  flruin-head  and  the  ossicles  from 
closure  of  the  Eustachian  tube  at  its  fiincia!  end,  the  introduc- 
tion of  air  by  one  or  both  of  the  above  means  will  usually 
restore  the  drum-head  to  its  proper  place  and  unlock  the 
pressed-in  chain  of  bonelets,  thus  relievmg  the  compression  in 
tlie  labyrinth  and  semicircular  canals. 

In  cases  of  tonic  spasm  of  the  tensor  tympani  muscle,  the 
attacks  ma}-  be  relieved  by  inflation  of  the  drnm-cavity,  which 
forces  outward  the  drum-mcmbrutic  and  the  nialleus  and  an- 
tagonizes the  indrawing  effects  of  the  spasm  iii  the  tensor 
muscle.  The  disease  in  this  form  is  also  to  be  combated  by  anti- 
spasmodics, preferably  bromide  of  potash  in  large  and  fre'|uent 
doses,  as  much  as  ten  to  fifteen  grains  every  fifteen   minutes 
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being  giveu,  with  most  excelleut  effect,  fts  the  attacks  are  com- 
ing on,  or  during  them. 

When  the  vertigo  is  due  to  chronic  aural  catarrh,  i.  e.,  chronic 
change  in  the  mucous  membrane  of  the  middle  ear,  the  tield  of 
treatment  becomes  indeed  a  wide  one.  The  catarrh  of  the 
mucvius  membrane  of  fauces,  nasopliarynx,  and  nares  will  usu- 
ally require  treatment,  as  well  as  the  mucous  membrane  of  the 
CBvity  of  the  drum;  but  in  these  cases  the  greatest  benefit  may 
•ccrue  from  the  use  of  tonics  and  bromide  of  potash  as  above 
advised. 

The  morbid  circulation  which  very  probably  underlies  these 
cases,  may  be  connected  with  ansemia  or  plethora,  and  the  diag- 
no.«tician  must  bear  this  in  mind  in  the  treatment  of  the  case. 
Local  treatment  in  the  external  auditory  canal,  in  this  form  of 
the  diseivse  will  usually  increase  the  dizziness  by  overloading, 
physically,  the  membrana  tympani.  Blisters,  leeches,  etc., 
about  the  external  ear  and  mastoid  portion  of  the  temporal 
bone  are  useless;  they  may  be  so  bothersome  as  to  increase  the 
malady.  Rest  in  bed  is  absolutely  essential  when  the  vertigo  is 
frequent  and  severe.  It  is  always  a  relief  during  an  attacK  of 
dizziness.  The  vertiginous  centre  may  be  said  thus  to  recover 
itself,  and  tlie  immediate  attack  is  found  to  pass  off  more  quickly 
than  if  the  patient  continues  to  walk  about,  and  the  liability  to 
8ubsc<iuent  attacks  is  diminished.  This  is  not  the  case,  however, 
if  the  vertigo  is  constiint  and  apparently  due  to  a  cerebral  tumor 
in  or  about  the  auditory  nene  or  labyrinth. 

Kespocting  the  treatment  of  internal  ear-vertigo,  it  may  be 
aaid  that  a  typical  cjise  of  this  form  of  the  disease  presents  tleaf- 
ncaa  which  is  irremediable.  The  attacks  of  tinnitus  and  dizzi- 
IMes  may  bo  lessened  in  number  by  attention  to  the  general 
health,  prefen'ncc  among  drugs  being  given  to  quinia,  strychnia, 
and  iron,  sejn^rato  or  combine<l.  For  immediate  relief  of  the 
tinnitus  nothing  has  lK»cn  found  by  the  writer  equal  to  bromide 
of  potash,  and.  in  fact,  no  internal  remedy  is  equal  to  this  in 
relieving  tinnitus  gencrallv. 

Finally,  the  tinnitus  anil  dizziness  may  cease,  never  to  be  felt 
again,  but  the  deafness  remains,  being  probably  due  to  an 
organization  of  an  exudation  or  extravasation  throwu  into  the 
labyrinth  at  the  time  of  the  first  grand  attack.  But,  unfortu- 
nately, the  jx-ithologioal  processes  in  such  cases  are  not  well 
kniuvn,  ivs  the  resean^hes  Ukve  been  meagre.  If  the  case  is  seen 
Ml  the  beginning  of  the  dioeaoe.  and  there  is  reason  to  surmise 
tJio  extRtonit^  of  an  e.\udation,  an  extravasarion,  or  a  hemorrhage 
into  iho  labyrinth,  the  administration  of  the  iodide  of  potash  or 
of  morxMjry,  or  lH>th.  would  ct'rtainly  be  indicated:  but,  given 
hkW  in  I  Ik*  di»tNMe,  IImm  are  valueleea.   The  greatest  care  should 
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be  taken  to  build  up  rather  llian  break  down  tissue;  for  tliere 
is  generally  in  these  oases  of  sufiposed  exudative  disease  ani[ile 
ground  tor  the  belief  that,  in  overwork,  a  minute  vessel  in  the 
labyrinth  has  ruptured  or  that  a  passive  exiulation  has  occurred 
from  the  walls  of  several  vessels. 

In  couclusion,  the  following  faetsi  should  be  recalled  to  mind  : 

1.  That  there  are  two  sets  of  fibres  in  the  auditory  nerve,  viz., 
the  sensory  and  the  motor. 

2.  That  the  motor  filaments  are  connected  on  one  side  with 
the  cerebellum  liy  moans  of  the  inferior  peduncles,  and  on  the 
other  side  witli  the  nerve-filaments  sent  to  the  atn|)ullse  of  the 
Bemieircular  canals. 

3.  That  irritation  of  these  ampullar  nerves  may  be  convtyed 
from  either  of  the  three  parts  of  the  auditory  apparatus,  or  from 
the  auditory  nerve  itself,  in  the  mechanical  torni  of  pressure,  and 
tliat  this  irritation  may  be  further  conveyed  to  the  cerebelhim 
and  cause  vertigo:  so  that  it  logically  follows  that  this  reflex 
cerebellar  phenomenon  as  produced  l>y  aural  irritation  should 
receive  the  general  denomination  of  aural  mligo^  and  tliat 
Meniere's  disease  is  only  a  form  of  aural  vertigo.  Hence  the 
latter  name,  unless  useiJ  after  accurate  diagnosis  of  a  disease 
originating  in  the  iaiiyriiilh,  i.e..,  in  the  semicircular  canals,  will 
create  confusion.  But  it  should  be  said,  in  justice  to  Meniere, 
that,  so  far  as  the  writer  knows,  he  has  never  chiimed  a  general 
application  of  his  name  to  all  forms  of  aural  vertigo.     It  has 


been  so  applied  onlj' 
cians. 


bv  well-meaning  but  inaccurate  diagnosti- 


CHAPTEK    II. 


MORBUS  (iUOAVTHS  OF  THE  AUDITORY  NERVE. 

The  auditory  nerve  is  more  frequently  the  seat  of  morliid 
growths  than  any  other  cerebral  nerve,  as  shown  by  Virchnw. 
iSuch  foruujtions  are  usually  of  a  fibrous  or  sarcomatous  nature; 
the  nerve  ma\'  also  undergo  amyloid  degeneration. 


Fibrous  Tumors. — Fibrous  tumors  of  the  auditory  nerve  may 
be  idiopathic  in  origin,  but  more  u.siially  they  are  found  in  con- 
nection   witii   caries   of   the   temporal    bone   (Grubcr).      Such 
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growths  have  also  been  described  b}-  Landiforth  and  Leveque- 
Lasource,  as  stated  by  Moos.' 

Uoyer  describes  a  case  of  what  was  termed  by  him  "  cancer 
of  the  occipital  fossa."  In  this  instance  the  morbid  growth 
invaded  and  destroyed  the  auditor^'  nerve,  as  it  did  most  of  the 
nerves  disstributed  to  the  right  side  of  the  head.  The  subject 
was  a  man,  33  years  old. 

Carre'  observed  a  case  of  what  he  termed  cancer  of  the  an- 
nular protuberance  (pons  Varolii)  in  a  man  29  years  old;  the 
hearing  was  diminished.  At  the  post-mortem  examination,  the 
auditory  nerve  was  found  pressed  upon,  l>ut  not  destroyed. 

Sarcoma. — Cases  of  sarcoma  of  the  auditory  nerve  have  been 
observed  by  Voltolini  and  Forster.*  In  the  case  given  by  the 
former,  a  sarcoma  tilled  the  entire  left  internal  auditory  canal, 
and  the  auditory  nerve  was  destroyed.  In  the  case  observed  by 
Forster,  a  sarcoma  us  large  a.s  a  goose's  egg  had  sent  off  a  jieg- 
like  process  into  the  left  internal  auditory  canal,  which  was 
enlarged. 

Other  cases  presenting  more  or  less  striking  symptoms  of 
sarcomatous  growths  in  the  auditory  nerve,  have  been  recorded 
by  Cruveilliier,''  Moos,"  and  Buettcher."  The  latter  denomi- 
nated the  growth  observed  by  him,  libro-sarcoma. 

i<ymptoms. — It  would  appear  from  the  published  accounts  of 
the  occurrence  of  this  form  of  cerebral  tumor  that  it  is  found 
most  frequently  in  females.  The  ages  of  those  affected  vary 
from  seventeen  to  forty-nine  years.  The  duration  of  the  dis- 
ease, counting  from  the  earliest  symptoms,  ma^'  extend  over 
seven  or  eight  years;  though  it  may  run  it^  full  course  in  a 
year,  us  shown  in  a  case  recorded  by  Mous.  The  cause  of  this 
disease  of  the  auditory  nerve  has  been  supposed  to  be  due,  in 
some  cases,  to  exposure  to  cold;  but  the  most  frequent  causes, 
as  stated  by  Vircliow,  are  mechanical  injuries  to  the  head  and 
sy  pi  I  ills. 

The  earliest  and  most  striking  symptoms  are  tinnitus  aurium 
and  failure  in  hearing,  with  more  or  less  dizziness;  these  are 
followed  by  greater  deafness,  increased  noise  and  distress  in  the 
head,  and  dizziness  on  motion,  with  consequent  uncertainty  of 
gait.     Then  there  may  come  a  period  of  relief  and  apparent  re- 


•  Archives  ot'Oph.  niid  Otnl.,  vol.  iv.,  18*4. 

'  Bulletin  de  In  .Siwieti' Ariatdinique,  9  s^ric,  1884,  p.  273.  »  Ibid.  p.  llo. 

•  AVurzlmrger  Med.  Zeitschr.,  18fi2;  see  Moos,  Archives  of  Oph.  nnd  Otol., 
p.  484,  vol.  iv. 

'  Anatomic  Path.,  livrnison  2C ;  see  Kramer, "  Die  Erkenntniss,  etc.  derOtirenb.," 
1849,  p.  858. 

•  Loc.  cit.  '  ArcliivfS  of  Oph.  and  Otol.,  vol.  iii.  pp.  134-171.  1873. 
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>very  from  most  of  these  synijitonis,  exct'ptiiig  tlie  lianliic-8i<  of 
liearing.  But,  sootier  or  later,  all  the  above  syiiijptnms  return 
and  become  aggravated;  the  power  of  contruUing  tlie  limbs, 
both  upper  ntid  lower,  failt-:  pain  in  the  head  is  intense  and 
lasting;  the  diz/iiness  grows  worse:  the  patient  walks  with  legs 
apart,  inclining  to  one  side  in  walking;  and  nausea  and  vomit- 
ing may  occur.  In  some  cases,  facial  paralysis  occurs  quite 
early  in  the  disease,  and  there  may  he  atucsthesia  of  the  mucous 
membrane  of  the  nose,  as  noted  by  Moos.  Not  uncommonly 
tliere  are  symptoms  of  chronic  aural  catarrh  in  the  ear  corre- 
sponding to  the  side  on  which  the  auditory  nerve  is  invaded; 
and  this  has  often  misled  in  making  a  diagnosis.     Finally,  the 

feneral  nutrition  of  the  patient  begins  to  fail ;  the  strength  goes; 
iarrhtea  may  supervene;  or  the  patient  may  sink  into  coma, 
and  die  witli  or  without  convulsions. 

Througli  tlie  kindness  of  Dr.  Morris  Longstreth,  Pathologist 
to  the  Pennsylvania  Hospital,  I  have  had  the  opportunity  of 
consulting  the  ante-mortem  notes,  and  of  aiding  in  the  post- 
mortem examination,  of  the  following  case  oi' tumor  of  each  andi- 
lory  nerve: 

Catharine  C,  admitted  to  the  medical  wards  of  the  Pennsyl- 
vania Hospital  on  October  12,  1874.  An  American  by  birtli, 
but  of  Irish  parentage;  forty-two  years  old;  single,  and  a  seam- 
Btreas.  Has  always  been  w^ell  until  within  a  year  of  her  admis- 
sion to  the  hospital,  when  she  took  a  severe  cold  in  the  head. 
She  also  began  to  have  at  this  time  pain  in  her  forehead  and 
vertex.  In  the  previous  June  her  hearing  began  to  fail  rapidly, 
until  she  became  very  deaf.  Then  there  supervened  tinnitus 
aurium,  ttrisfeadiness  in  gaity  pain  in  her  limbs,  impairment  of 
sensation  in  the  legs,  vertigo,  and  occasional  nausea.  There 
had  never  been  anj'  loss  of  power  in  the  limbs,  nor  muscular 
trembling. 

I  Ml  Nov.  Ist,  when  Dr.  James  H.  Hutchinson'  took  charge  of. 
the  ward,  it  was  noticed  by  him  that  there  was  a  tendency  on 
the  part  of  the  patient,  when  walking,  to  fall  forward  and  to 
the  right,  and  that  on  some  occiisions  she  had  fallen.  Attacks 
of  vertigo  could  be  induced  in  the  erect  position,  by  closing  her 
eyes;  but  she  was  free  from  them  when  lying  in  !)ed.  There  was 
great  pain  in  the  head,  generally  referred  to  the  vertex  and  to 
the  forehead  over  her  eyes.  The  tinnitus  aurium  continued 
very  intense  and  annoying;  it  was,  however,  paroxysmal,  beinff 
worse  in  the  morning.     There  was  nausea,  hut  no  vomiting. 

There  was  no  loss  of  power  in  the  limbs,  nor  paralysis  of  any 
of  the  cranial  nerves,  an<l  no  disturbance  of  sensibility  at  that 
time,  as  noted  by  Dr.  Hutchinson.     She  was  deaf,  but  not  ab- 


'  See  Pbilii.  M«i.  Times,  May  8,  1875. 
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Bolutely  SO.  There  was  no  history  or  suspicion  of  syphilitic 
taint.  The  pliysical  condition  of  the  Eustachian  tubes  aud  tym- 
pana was  found,  by  l>r.  R.  M.  Bertolet,  to  be  normal. 

Tlie  ophthalmoscope  revealed,  in  the  riffht  eye,  **  indistinct 
outline  of  disk;  left  eye,  changes  more  marked,  viz.,  outline  of 
disk  obliterated,  veins  much  enlarged  and  curved  at  margin  of 
disk,  which  is  rodder  than  normal,  vessels  not  usually  seen 
being  distinctly  visible  toward  its  outer  side." 

The  subsequent  history  of  this  woman  shows  that  she  was 
deafer'  at  some  times  than  at  others;  the  right  ear  was  better 
than  the  lefl  (post-mortem  examination  revealed  on  the  left 
auditory  nerve  the  larger  tumor);  there  were  headache,  falling, 
with  inability  to  rise,  loss  of  power  to  assist  herself,  and,  finally, 
cotitinenient  to  bed.  There  then  ensued  loss  of  power  over  legs, 
failure  of  intellect,  and  ditficulty  in  swallowing.  Muscles  of  eye- 
ball prolapsed;  pulse  aud  respiration  increased  in  frequency; 
cyanosis  of  face;  involuntary  evacuation  of  urine.  Disks  of 
both  eyes  became  indistinct  in  outline;  there  was  impaired  sen- 
sation of  extremities;  unconsciousness  and  death  supervened. 
Temperature,  a  few  hours  before  death,  106°  F. 

Two  liouns  after  death,  an  examination  was  made  by  Dr. 
Morris  Longstreth,  to  whom  I  am  indebted  for  the  following 
notes: 

The  thoracic  and  abdominal  viscera  were  normal,  in  general; 
the  only  point  to  be  noted  was  marked  congestion  of  lung,  with 
a  small  area  of  pneumonia  in  left  lower  lobe.  Only  one  kidney 
was  found,  the  right  one,  weighing  nine  and  a  half  ounces. 
The  cranium  was  normal,  except  the  conditions  noted  below  in 
relation  to  the  internal  auditory  meatus  and  jugular  foramina. 
Dura  mater  was  normal,  excepting  two  small  spiculre  of  bone 
in  the  neighl)orhood  of  the  falx  cerebri.  Arachnoid  membrane 
normal,  Fia  congested.  Cerebral  convolutions  were  flattened, 
especially  at  convexity.  At  the  base,  the  floor  of  the  third 
ventricle  was  bulging  downwards  and  fluctuating. 

On  the  left  side,  behind  the  petrous  bone,  below  the  tentorium, 
was  a  large  tumor,  pressing  on  the  left  hemisphere  of  the  cere- 
bellum, left  half  of  pons,  and  left  crus  cerebri.  The  nerves 
springing  from  the  left  side  of  the  medulla  oblongata,  passed  on 
the  under  surface  of  this  tumor,  were  flattened  by  it  and  some- 
what adherent  to  it.  The  seventh  nerve  (auditory  and  facial) 
wound  inM'ard,  forwan],  and  tlien  downward  around  the  tumor, 
to  which  it  was  tightly  adherent,  and  by  which  it  was  flattened 
into  a  ribbon-like  hand,  appearing  transparent.  The  two  divi- 
sions of  this  nerve  could  not  be  separated  without  destroying 
them,  as  their  consistence  was  so  much  reduced.  This  tumor 
measured  two  inches  transversely;  one  and  three-quarter  inches 
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antero-posteriorly.  It  was  Iol>ulatecl,  and  maile  up  of  cysts 
with  solid  intervening  structure-liko  partition.  8onie  portions 
were  reddish  or  pinkish  (cystic);  other  parts  white,  firm,  and 
opaque. 

This  tumor  extended  with  the  eighth  nerve  into  the  left  in- 
ternal auditory  nieatut*,  which  was  considcrahly  widened.  The 
nerve  run  along  the  Ibrvvard  and  inner  part  of  the  canal,  whilst 
the  projection  from  the  tumor-mass  was  on  the  outer  and  hack 
part  of  this  jiassage.  In  the  removal  of  the  brain  the  left  nerve 
with  the  tumor  was  cut  through  at  the  surface  of  the  petrous 
bone,  thus  separating  part  of  the  tumor  and  leaving  it  within 
the  internal  auditory  canal.  After  removal  of  the  brain,  there 
was  quite  unexpectedly  found  a  serond  tumor,  resting  on  and 
adherent  to  the  posterior  surface  of  the  rio/i/  petrous  bone.  It 
was  oval  in  shape:  tive-eighths  of  an  inch  long,  extending  along 
the  hone;  seven-sixteenths  of  an  inch  in  its  vertical  diameter, 
atid  of  doughy  consistence.  It  was  attached  by  a  sort  of  pedicle, 
which  was  found  to  extend  into  the  right  iijternal  auditory  canal. 
Its  consistence  was  considerably  greater  than  the  larger  tumor, 
on  the  left  side,  and  the  eighth  nerve  was  more  intimately  united 
to  it.  As  its  presence  was  not  known  until  after  the  removal  of 
the  brain  and  the  division  of  the  nerves  was  made,  it  is  not 
known  positively  what  relation  it  sustained  to  the  eighth  nerve; 
but,  apparently,  tlie  nerve-trunk  ran  under  it  to  reacli  tlie  in- 
ternal au<litory  meatus.  The  tutiior  had,  as  ou  the  other  side, 
considerably  enlarged  the  porus  aeusticiis  internus.  The  bone 
was  not  uncovered,  the  dura  mater  being  still  adherent,  but 
thinned.  The  right  eighth  nerve,  from  Us  origin,  seemed  of 
normal  size  and  consistence. 

Microscopical  Exawioatiun  of  Left  Co'-hlea. — The  tumor  on  the 
left  petrous  bone,  as  already  described  in  the  post-mortem  record, 
had  pressed  flat  the  nerves  entering  the  porus  acusticus  on  this 
side.  The  new  growth  had,  by  pressure,  enlarged  the  opening 
and  forced  itself  into  it  for  some  distance,  making  the  internal 
auditory  canal  funnel-shaped.  There  was  no  evidence  that  the 
growth  extended  in  the  nerve-trntik  itself,  or  that  it  had  reached 
the  fundus  of  the  canal.  The  canal  was  occupied  hy  an  increase 
of  connective-tissue  substance  toward  the  base  of  the  cochlea. 
The  walls  of  the  interiuil  auditory  canal  were  covered  by  a  thin 
periosteum;  the  bone  was  everywhere  covered,  and  presented 
no  roughness  nor  erosion. 

The  shape  of  the  moiliolus  was  normal.  The  spaces  in  its 
substance,  whicli  normally  are  occufiied  by  divisions  of  the 
cochlear  nerves,  showed  no  trace  of  nerve-fibrilhe  or  ganglia. 
At  one  point  was  seen  some  exceedingly  delicate  lihrous  tissue 
arranged  in  a  regular,  wav}'  manner.     Many  of  the  spaces  con- 


otJO 


DISEASES    OF    THE    IXTERXAL    EAR. 


taiued  granular  and  fatty  detritus,  showinff  in  its  midst  a  few  fine 
fibres,  by  which  the  material  was  held  in  place  in  connection  with 
the  walls  of  the  spaces:  these  fibres  took  somewhat  the  form  of 
a  network.  Otliers  of  the  spaces  were  nearly  free  of  contents, 
showing  sometimes  a  scant  fibrous  network;  sometimes  the 
space  was  crossed  by  a  delicate  bony  trabecula.  A  number  of 
vascular  lumina  were  here  visible,  often  recognizable  by  their 
corpuscular  contents;  their  size  was  small  and  their  number  not 
great. 

The  lamina  spiralis  ossca  was  normal  in  shape;  the  space  be- 
tween the  lamelhe  of  bone  coutained  no  trace  of  nervous  tissue, 
but  was  occupied  by  a  very  tine  fibrous  material,  containing  in  it 
much  less  granular  matter  than  similar  tissue  in  the  spaces  of 
the  modiolus,  with  which  it  was  continuous, 

The  membrana  basilaris  was  not  sufficiently  well  preserved  in 
any  of  the  sections  to  admit  of  a  particular  description.  The 
pieces  of  it  that  were  e.xamiiied,  however,  showed  no  marked 
changes.  Nothing  was  seen  of  Corti's  organ.  The  ligamentum 
spirale  externum  of  Henle  was  normal  in  appearance.  The 
lining  cubical  epithelium  of  both  scalse  was  very  distinct,  and 
presented  a  smooth,  even  surface.  The  bone  at  all  parts  pre- 
sented, microscopically,  perfectly  normal  conditions. 

3Iicroscopic  Examination  of  Rkjhl  CoMea. — The  tumor  had 
grown  deeply  into  the  intenml  auditory  meatus,  which  wae  di- 
lated from  atrophy  of  its  wall  by  pressure.  This  atrophy  ex- 
tended markedly  toward  the  base  of  the  cochlea,  reaching  close 
up  to  or  into  the  modiolus,  where  parts  of  the  tumor  in  mass 
could  be  seen.  In  consequence,  the  bony  parts  between  the 
seals;  and  the  fundus  of  the  internal  auditory  canal  were  rendered 
thin. 

The  modiolus  did  not  present  the  characteristic  form,  and 
(tittered  in  sliape  also  from  that  sliown  in  similar  sections  taken 
froirt  the  oppo.site  cochlea.  The  alteration  was  more  noticeable 
in  parts  nearer  the  summit,  and  was  j>artly  due  to  new  material 
extending  within  the  scalte,  and  ptartly  to  a  change  within  the 
bone  itself;  whether  this  was  from  an  extension  of  the  tumor,  or 
from  other  changes  in  the  bone,  was  not  determined. 

The  bloodvessels  were  not  a  conspicuous  feature  in  the  modi- 
olus; they  certiiinly  were  not  increased  in  number,  nor  were 
their  lumina  exaggerated.  A  number  of  them  contained  corpus- 
cular elements.  The  bone-tissue  at  this  portion  wsis  normal  in 
appearance.  The  ganglionic  spaces  in  the  modiolus  presented 
a  markedly  ditt'erent  picture  from  those  on  the  opposite  side:' 
they  coutained  a  granular,  amorphous  material  or  cell-structure. 
No  appearance  of  new  fibres^  nor  indeed  of  fibrous  material, 
was  made  out.     Near  tiie  junction  of  the  lamina  spiralis  ossea 
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"^  with  the  modiolus  these  spaces  became  larger,  and  the  cellular 
nature  ot  their  contents  was  more  distinctly  to  be  seen.  In 
some  sections  this  cellular  material  seemed  directly  continuous 
witli  the  material  deposited  within  the  scalte. 

The  lamina  spiralis  ossea  presented  about  the  same  appearance 
in  ail  the  sections,  and  was  unchanged  in  form.  The  space 
between  the  bony  lamellte  of  the  lamina  spiralis  showed  no 
nervous  structure,  but  contained  ornmular  material  quite  dense 
in  character.     The  demarcatioti  lietween  the  osseous  himellse 

■  and  the  space  itself  was  very  distinct;  the  lamelUe  themselves, 
except  in  their  rigidity,  gave  no  characteristic  bony  ap[>earance. 
They  took  the  staining  of  chromic  acid  quite  deeply,  whilst  the 
granular  material  between  was  nearly  cleared  of  color  hy  wash- 
mg  and  soaking  in  oil  of  cloves.  In  one  or  two  places  only,  in 
all  of  the  sections,  was  seen,  between  the  lamellje,^a  trace  of 
librons  tissue. 

I  At  the  habcnula  perforata  there  were  no  nerve-tibres  to  be 
recognized.  The  membrnna  (josilaris,  in  sections  equally  delicate 
with  those  taken  from  the  opposite  side,  was  much  better  pre- 
served in  the  right  cochlea  than  in  the  left.  It  showed  sometimes 
in  cross-section,  sometimes  in  mass,  giving  a  profile  view  of  some 
extent  of  its  surface;  sometimes  it  was  in  connection  with  the 
ligamentum  spirale,  sometimes  it  was  torn  loose  from  this  connec- 
tion, and  was  lying  free  in  the  scala;  again,  it  was  crumpled  up  by 
Kthe  separation  of  the  ligamentum  spirale  from  the  outer  bony 
wall.  In  none  of  the  sections  did  it  appear  to  have  any  of 
Corti's  organ  in  relation  with  it.  In  some  of  the  specimens 
Iberc  seemed  to  be  a  thickening  or  a  growth  developed  upon 
this    membrane,  as  will    he  spoken  of  below.     Corti's  organ, 

■  except  in  one  iloubtful  instance,  was  not  to  be  seen,  even  in  a  frag- 
mentary condition,  in  the  preparations.  I  do  not  mean  to  imply 
that  Corti's  organ  was  ilestroyed  or  wasted,  but  simply  state  the 
fact  that,  in  carefully  treated  specimens,  no  certain  trace  of  it 

I  was  discovered. 
The  membrane  of  Reissner  i«as,  of  course,  not  preserved; 
only  its  ends  of  attachment  at  the  outer  wall  and  at  tno  lamina 
ossea  were  represented  by  a  trace  of  tissue. 
The  inembrana  tectoria  was  seen  in  a  more  or  less  fragmentary 
condition  in  all  the  s|>ecimen8,  attjiclicd  to  tlie  extremity  of  the 
labium  vcstibulare,  while  the  other  end  of  it  was  not  in  coimec- 
tion  with  any  tissue,  but  tloated  freely  in  the  ductus  cochlearis. 

•  In  the  sulcus  spiralis  was  seen  in  some  specimens  a  small  collec- 
tion of  material,  mostl}'  of  a  granular  nature,  although  some- 
times it  presented  distinct  cell-elements,  not  unlike  in  appear- 
ance those  seen  at  other  parts,  whose  origin  from  the  new  growth 
was  undoubted. 

Concerning  tlie  scalte,  it  was  noted  that,  when  the  cochlea 


662  DISEASES    OF    THE    IXTEKNAL    EAR. 

was  first  laid  open,  a  material  was  seen  by  the  naked  eye  within 
thcni,  placed  at  the  junction  of  the  lamina  spiralis  ossea  with 
the  modiolus,  and  both  above  and  below  the  lamina,  ;'.  e.,  in 
both  the  scala  vestibuli  and  the  st-ahi  tympani.  With  the  micro- 
Bcope,  this  material  was  very  conepicuous  in  all  of"  the  sections 
examined,  ami  it  was  more  abundant  in  the  scala  tympaui.  In 
places  there  was  seen  a  eonnection  or  continuity  between  the  new 
growth  within  the  spaces  of  the  modiolus  and  that  of  the  scalae. 
This  material  showed  an  extension  of  itself  along  the  tibrous 
covering  of  the  lamina  spiralis  ossea.  In  no  instance  did  it 
extend,  however,  to  the  membrana  basilaris,  although  in  some 
specimens  there  could  be  seen  an  nnevenness  of  the  epithelial 
lining  of  the  scalso. 

At  the  outer  wall  of  the  cochlea,  especially  at  the  ligamentum 
spirale  and  its  stria  vascularis,  there  was  more  material  of  nearly 
the  same  appearance;  it  was  never  seen  in  masses,  projecting 
into  the  cleared  sjuk-os,  but  showed  as  a  roughness  and  irregu- 
larity of  the  lining  membrane.  This  change  was  chietly  in  the 
ductus  cochlearis  on  its  outer  wall.  The  change  was  not  limited 
merely  to  the  surface,  but  showed  itself  in  the  deeper  parts,  and 
the  cotnlition  was  more  apparent  in  instances  where  the  ligiv- 
nientnm  spirale  had  been  <lragged  and  separated  from  the  outer 
bony  wall.  The  effect  of  this  new  material  was  to  give  an 
appearance  of  greater  thickness  to  the  liifamentum  spirale, 
especially  near  its  union  with  the  membrana  nasilaris.  In  some. 
specimens  it  appeared  as  though  this  material  extended  along 
the  membrana  basilaris:  in  no  instance  was  it  seen  in  continuity 
with  similar  changes  on  the  lamina  spiralis  ossea,  but  was  co- 
existent with  such  a  condition.  As  far  as  the  membrana  basi- 
laris itself  was  concerned,  the  change  appeared  limited  to  the 
upper  (ductus  cochlearis)  surface;  although  the  limitation  of  the 
material  to  this  surface  could  not  be  atfirmed  positively  in  cross- 
sections,  other  specimens  seen  in  protile  from  below  showed  no 
material  to  be  ]>rcsent  on  the  under  (scala  tympaui)  surface. 
No  good  nor  distinct  profile  vi^w  of  the  Hoor  of  the  ductus  coch- 
learis was  obtained. 

No  examination  with  gold  solution  was  made  for  the  presence 
of  nerve-fibres,  as  this  test,  as  is  universally  conceded,  is  value- 
less, except  wlien  carried  out  in  perfectly  fresh  tissues.  Innum- 
erable jiigment-masses  were  seen  at  the  periphery  of  the  sections, 
and  in  the  modiolus,  such  as  have  been  seen  on  other  occasions 
in  bone  treated  with  chromic  solution  and  acid  for  tlie  purpose 
of  decalcification.  May  not  this  be  the  origin  of  the  "brownish 
pigment,  mostly  deposited  in  multipolar  cells,"  described  by 
Boettcher  as  occurring  in  a  similar  position  ? 


Th 

many 


is  case,  as  well  as  the  one  about  to  be  given,  will  furnish 
'  points  of  guidance  in  establishing  a  differential  diagnosis 
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between  Menif-re's  disease,  or  lahyrinthine  vertigo,  and  the  ver- 
tigo associated  witii  iieruianeiit  alteration  in  the  gait,  very  often 
observed  in  e.ises  of  cerehi-al  tumor. 

February  1,  1876,  James  L.,  aged  35,  laborer,  Irishman,  was 
adttiitted  to  the  wartis  of  Prof  J.  M.  Da  Costa,  in  the  Poiinsyl- 
vaniu  Hospital.  Tlie  patient  admits  having  had  a  chancroid 
ten  years  previous,  but  denies  all  secondary  symptoms,  and 
none  can  he  found.  Six  years  previous  to  adnii.ssinn  to  the 
wards  he  had  siiftered  from  malarial  fever,  for  which  he  had 
taken  large  doses  of  quinia  without  poisoniius  etlects,  but  ho 
had  been  salivated.  His  health  had  been  good  up  to  seven 
weeks  before  entering  the  hospital,  when  he  took  cold  from 
exposure,  had  a  severe  coryza,  and  in  less  than  a  week  he  had 
noticed  buzzing  in  his  ears,  vertigo,  staggering  in  his  gait,  but 
7(0  aUeration  in  hearing.  When  he  would  sit  or  lie  down,  his 
vertiginous  symptoms  would  vatii.sh.  Headache  was  complained 
of,  and  nausea  and  vomiting  had  occurred  at  times. 

On  admission  to  the  hospital,  it  was  found  that  there  was  a 
depression  in  the  skull  at  the  Junction  of  the  sagittal  and  coronal 
sutures,  but  no  other  evidence  of  vioknce  to  the  head;  he  could 
give  no  account  of  the  origin  of  the  iJepression  in  the  skull. 

Pupils  were  normal  i  tongue  extended  straight :  voice  high- 
pitched;  piatient  cheerful;  the  hearing  was  found  to  be  for  the 

watch,  on  the  right  side,    "^—p—;  on  the  leftside,  -j-rr-'.     There 

4  it.  4   it, 

was  decided  loss  of  sensation  and  power  on  the  left  side,  in  arm 

and   leg.      Electro-muscular   contractility    was    not    impaired; 

slight  loss  of  coordination:  he  could  walk  with  eyes  shut  as 

well  as  open;  stands  poorly  on  one  leg,  but  picks  up  small 

objects  well. 

He  walks  with  his  legs  far  apart,  tending  to  the  left  side, 
towards  which  nido  he  easily'  falls.  Stands  with  legs  widely 
separated,  for  when  erect  he  soon  leans  towards  the  left;  the 
least  push  would  then  throw  him  towards  the  left  side,  whereas 
be  was  quite  firm  when  pushed  in  any  <)ther  direction.  Dimness 
of  vision  had  been  noted  by  patient;  the  ophthalmic  examina- 
tion made  by  Dr.  W.  F.  Norris  showed  alight  haziness,  and 
striation  of  the  retina  in  each  eye. 

The  urine  was  high-colored  ami  slightly  turbid:  sp.  gr.  1021; 
acid;  no  albumen;  no  sugar;  there  were  traces  of  urates.  Occa- 
sionally severe  pain  in  back  of  head,  relieved  by  bromide  of 
potassium;  vertigo  felt  only  in  the  upright  posture;  feels  a 
subjective,  not  an  objective,  uncertainty  in  walking.  Xo  mur- 
mur in  temporal  or  mastoid  region.  Such  were  the  general 
notes  on  the  ward-book. 

Aural  Notes. — Both  drum-membranes  were  normal  in  lustre, 
color,  atid  teimity ;  not  the  slightest  congestion  in  them  anywhere. 
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Inclination  of  membranes  nearly  normal;  left  (deafer  side)  a 
little  more  retracted  than  right.  The  former,  therefore,  shows 
less  of  a  pyramid  of  light  than  the  latter.  Under  the  pneamatic 
speculum  the  left  moves  more  readily  than  the  nght  membrane. 
Hearing  for  watch,  L.  =  ^;  R.  =  i.  Speech  is  heard  relatively 
much  better  than  the  watch.  Patient  said  he  heard  a  vibrating 
tuning-fork  placed  on  his  vertex  iu  both  ears.  Eustachian  tub^ 
perfectly  pervious,  as  shown  by  the  Eustachian  catheter.  Hear- 
ing was  not  altered  by  inflation  of  tympanum. 

Unusually  severe  sneezing^  teas  caused  by  the  introduction  of  the 
catheter;  he  thought  his  ears  buzzed  a  little  more  after  exami- 
nation. Vertigo  and  gait  were  in  no  way  changed  by  manipu- 
lation and  examination.  He  says  he  is  dizzy  whenever,  and  only 
whenever  he  attempts  to  walk,  and  relief  is  always  obtained  by 
sitting  down. 

There  was  considerable  nasopharyngeal  catarrh,  but  the 
Eustachian  tubes  were  pervious,  as  stated.  There  was  no  evi- 
dence of  accumulation  of  mucus  in  the  tympanum,  and  the 
external  auditory  canal  was  entirely  normal.  Nothing,  there- 
fore, was  found  in  either  of  these  parts  of  the  ear  to  account  for 
the  peculiar  symptoms  in  this  case. .  K  the  man's  statement  be 
true,  that  his  hardness  of  hearing,  peculiar  vertigo,  and  altered 
gait  came  on  at  the  same  time,  this  would  look  like  a  case  of 
aural  vertigo,  but  every  well-marked  case  of  vertigo  from  aural 
irritation  is  paroxysmal  as  to  the  onset  of  dizziness,  reeling,  fall- 
ing, etc.  Some  tinnitus,  and  usually  considerable  alteration  in 
hearing  remain,  but  the  gait  is  never  permanaitly  changed. 

Pathological  Changes. — ^In  a  case  recorded  by  Moos,*  the  post- 
mortem examination  revealed  a  tumor  of  the  left  auditory  nerve, 
which  had  caused  compression  of  the  pons  cerebelli,  and  of  the 
left  oculo-motor,  the  fifth,  and  the  facial  nerves;  there  was  also 
gray  degeneration  of  the  spinal  cord.  The  condition  of  the 
organ  of  Corti  was  one  of  fatty  change,  and  partial  destruction. 
In  the  case  of  Cruveilhier  referred  to,  there  was  found  under 
the  tentorium  cerebelli  on  the  left  side,  a  hard  nodulated  tumor, 
which  pressed  upon  the  left  half  of  the  pons,  the  medulla,  the 
peduncles  of  the  cerebellum,  and  upon  the  cerebellum  itself 
The  tumor  hung  by  a  stout  pedicle  over  the  posterior  surface  of 
the  petrous  bone.  The  seventh  nerve  was  destroyed  at  the  porus 
acusticus  internus. 

Fibro-sarcoma.  —  Dr.  Boettcher,*  of  Dorpat,  writes  of  fibro- 
sarcoma of  the  auditory  nerve  as  of  no  uncommon  occurrence. 

•  Great  susceptibility  to  sneezing  has  been  observed  in  cases  of  tumor  of  the 
hrain  involving  the  auditory  nerve. 

'  Archives  of  Oph.  and  Otol.,  vol.  iv.  p.  484. 

•  On  Changes  in  the  Retina  and  Labyrinth  in  a  case  of  Fibro-sarcoma  of  the 
Auditory  Xerve.     Archives  of  Oph.  and  Otol.,  vol.  iii.  pp.  134-171,  1873. 
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But  he  believes,  that  the  microscopic  changes  in  tlie  labyrintii 
in  such  cases  have  usualh'  escaped  attention.  Fortunately  for 
otology,  the  article  on  the  case  referred  to  is  offered  by  its  dis- 
tinguisljed  writer  as  the  beginning  of  a  pathological  histology 
of  the  cochlea. 

In  the  case  of  a  young  woman,  21  years  old,  who  died  in 
consequence  of  the  cerebral  tumor,  the  morbid  growth  was  fouiul 
connected  with  the  common  trunk  of  the  facial  and  the  auditory 
nerves.  The  latter  appeared  like  a  white  cord,  2  cm.  long,  and 
1  mm.  thick,  showing,  under  the  microscope,  medullary  nerve- 
tibrcs  in  all  its  fasciculi,  but  the  medullary  sheath  was  nowhere 
complete. 

The  great  denudation  of  entire  fasciculi  of  a.xis-cylindcrs, 
noted  in  this  case,  was  considered  very  extraordinary.  All  the 
fibres  were  colored  by  chloride  of  gold,  intensely  violet.  Fatty 
degeneration  was  not  discoverable  m  the  specimen  mounted  in 
alcohol.  Part  of  flic  tumor  extended  into  the  porus  acusticus 
internus.  This  canal  was  found  dilated  in  all  directions  by  tlie 
morbid  growth.  This  was  deemed  simply  the  result  of  atrophy 
from  pressure.  At  the  bottom  of  the  internal  auditory  canal, 
where  the  tumor  was  found  in  contact  with  the  base  of  the 
cochlea,  the  growth  bulged  toward  the  modiolu.s. 

Not  a  trace  of  nervous  elements  remained  in  the  modiolus. 
An  absence  of  the  nerve-til)res  was  also  demonstrable  in  the 
spiral  canal  of  the  modiolus.  The  lacume  once  occupied  by  the 
spiral  ganglion  were  empty. 

Changes  in  the  Vestihule  and  Semicircular  Canals. — "Here  the 
epithelium  and  connective  tissue-envelope  of  the  eacculi,  and 
mend)ranous  canals  were  well  preserved;  large  and  numerous 
vessels  were  observed  in  the  envelope.  The  macula  and  the 
cristte  acusticas  were  unaltered  in  form,  but  no  nervous  libres 
were  seen  to  enter  these  structures." 

The  facial  nerve  was  present  from  the  angle  of,  and  filled  the 
bony  canal.  The  ganglion  gonioulatum  was  found  to  be  atro- 
phied. There  was  facial  ]K>ralysJs  on  the  corresponding  side. 
The  tumor  was  classed  by  Dr.  lioettcher  among  the  fibro-sarco- 
mata. 

Glioma. — Briickncr'  has  described  a  cerebral  tumor,  which 
occurred  in  his  wife,  in  whom  the  suspected  cause  was  a  fall  on 
the  back  of  her  liead  on  the  ice,  in  her  thirteenth  year.  The 
first  symptoms  of  the  disease  were  noted  about  three  years  later, 
in  the  form  of  uncertainly  in  the  use  of  her  upper  and  lower 
limbs.  Four  years  before  her  death,  wliich  occurred  when  she 
was  twenty-eight  years  old,  a  diminution  of  hearing  upon  the 
left  side  was  accidentally  noticed,  with  giddiness  and  catarrh 
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of  tlie  mifitllc  car:  and,  finallv,  complete  deafness.  A  singular 
phenomenon  in  this  ease  was  that,  three  or  four  months  before 
death,  a  whirring,  like  the  placental  murmur,  could  be  heard 
by  applying  the  ear  directly  to  the  patient's  left  temple ;  once, 
very  feebly  on  tlie  right  temple ;  the  sound  ceased  to  be  heard 
by  terself  or  others  after  she  had  taken  large  doses  of  iodide  of 
potassium.  The  left  auditory  nerve  was  found  to  be  entirely 
obliterated,  and  in  its  place  there  was  a  large  glioma. 

The  Lab3rrinth  in  Ileo-typhus. — By  post-mortem  examination, 
Moos'  found  in  the  labyrinth  of  a  solaier  who  had  died  of  ileo- 
typhus  or  typhoid  fever,  a  large  quantity  of  lymphoid  corpuscles 
on  the  laniina  spiralis  inembranacea,  on  the  sacculi  and  the  am- 
pullic.  l^ome  of  these  had  undergone  fatty  degeneration.  They 
were  most  numerous  in  the  region  of  the  point  of  entrance  of 
the  cochlear  branch  of  the  auditory  nerve,  into  the  labyrinth. 

Fafty  mftamorphosis  of  the  organ  of  Corti," closely  resembling 
that  found  in  sarcoma  of  the  auditory  nerve,  may  also  be  the 
result  of  hemorrhages  into  the  coclilea,  as  shown  by  Moos.' 

Amyloid  degeneration  of  the  auditory  nerve  has  been  fully 
described  by  Forster'  and  Voitoiini,*  and  its  occurrence  cor- 
roborated by  Luca^  and  Politzer.  It  appears  to  be  of  common 
occurrence,  as  stated  by  Qruber. 

Hallucinationa  of  Hearing  in  the  Insane. — Hallucinations  of 
hearing  are  common  in  tlie  insane.  They  are  very  often  not 
dependent  upon  any  aural  disease;  though  in  many  instances 
they  seem  to  have  beeu  induced  by  a  disease  in  the  ear.  In 
some  instances,  after  the  removal  of  a  plug  of  cerumen  or  other 
morbid  cau.se  of  the  hallucinations,  the  latter  have  been  dimin- 
ished, but  not  entirely  removed.  They  have  been  noted  in 
women  afflicted  with  nymiihomania.  In  such,  the  hallucination 
has  been  the  supposed  hearing  of  a  man's  voice,  which,  as  Dr. 
0.  D.  Pomeroy^  htvs  observed,  indicates  rather  a  disease  of  the 
nervous  system  than  of  the  ear.  Still,  whenever  insane  patienta 
complain  of  subjective  hearing,  their  care  should  be  examined, 
for  a  removal  of  the  aural  irritation,  if  one  should  exist,  may 
relieve,  if  it  does  not  entirely  banish  the  hallucinations. 

Moos'  found  an  enlargement  of  the  bulb  of  the  jugular  vein 

•  TJeber  die  Anatomisclien  Vprandeniiigen des  HKutigen  OhrlKbyrinths  bei  Meo- 
Typhus.  Vcrhandl.  d.  Naturwisn.  Med.  Vereins  zu  Heidelberg,  v.  lO'J;  mUo  31. 
f.  O..  No.  2,  1872 

»  Archives  of  Opli.  and  Otol.,  vol.  iv.  pp.  497-502,  1875. 

•  Atlas  of  Pathological  Anatomv,  p.  8(!,  1854. 
«  Virehow's  Arehiv,  vol.  22,  p.  il4,  1861. 

'  Hallucinations  of  Hearing  in  the  Insane,  Transactions  American  Utol.  Sog<, 
vol.  i.  p.  184,  1871. 

•  Archives  of  Oph.  and  Otol.,  vol.  iv.  pp.  479-^82,  1876. 
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in  tlic  right  petrous  bone  of  an  insane  iniin,  who  had  suffered 
with  tlio  most  intense  and  distressing  noises  in  the  ear,  and  to 
escape  whioli  lie  finally  eoniniitted  suicide. 

It  was  snttposod  that  when  blood  passed  from  tlie  lateral 
sinus  into  the  enlarged  bulb  of  the  jugular  vein,  vortices  must 
have  been  formed  in  the  current,  and  in  consequence  thereof  a 
blood  nuirniur  must  have  been  produced,  wliich  on  account  ot 
its  nearness  tu  the  lalnrinth  munt  have  been  heard  as  a  loud 
subjective  noise.  In  this  account,  allusion  is  made  to  tlie 
theories  of  Oppolzer,  Friedreich,  and  Boudet.  They  explain 
the  tinnitus  of  clilorotic  patients  as  a  subjective  perception  of 
the  dniil  de  duible,  because  it  disappears  usually  on  compression 
of  the  carotid.     Friedreich  has  not  found  this  rule  invariable. 

I  have  known  an  insane  woman  to  be  distressed  and  made 
worse  by  the  imagined  hearing  of  an  infant's  cry.  As  she  could 
not  stop  the  imagined  cry  of  pain,  that  of  her  own  child,  whoso 
death  had  caused  the  insanity,  the  brain  symptoms  became 
niarke<lly  worse.     The  ear  was  not  examined  in  this  case. 

An  insane  man,  with  nornuil  ears,  once  or  twice  presented  him- 
self to  me  for  treatment  to  gain  reiief  from  sounds  of  a  peculiar 
kind,  "  spirit  voices,'"  whicli  he  seemed  to  hear  in  the  air  above 
his  head.  These  sounds  were  not  always  disagreeable  to  liim, 
but  were  annoying  by  their  long  continuance,  and  by  their 
preventing  sleep.  The  cars  were  carefully  examined  in  this 
case,  but  notliing  whatever  aluuirmal  was  found  in  them.  The 
tinnitus  of  the  insane  is  referred  either  to  the  interior  of  the 
liead  or  to  a  point  outside,  but  not  remote.  It  might  be  termed 
cerebral  and  not  aural  tinnitus. 


I 


I 


I 
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Nervous  Deafness. — .'^trictly  nervous  deafness  must  be  regarded 
as  among  the  greatest  rarities.  Among  the  peculiar  nervous 
s^-mptoms  which  sometimes  attend  acute  articular  rheumatism, 
may  be  found  a  form  of  acute  deafness,  wliich  might  be  called 
nei-vous.  At  tlie  same  time  hysterical  symptoms  may  manifest 
themselves. 

Dr.  S.  Weir  Mitchell  has  called  my  attention  to  what  he 
terms  hysterical  deafness.  In  the  case  of  a  young  woman  he 
observed  a  deafness,  whicli  would  apparently  come  and  go 
during  conversatiou.  At  other  times,  the  patient  would  fail  to 
hear  under  circum.stances  in  which  she  had  but  a  short  time 
before  appeared  to  hear  well.  I  have  never  observed  such  a 
case,  hut  I  doubt  not  that  such  should  be  classed  under  hys- 
terical phenomena. 

Moos'  observed  a  case  of  intracranial  disease  after  acute 
rheumatism,  with  peculiar  nervous  phenomena,  combined  with 


Ai-f-'liive- <'f  Oj.ti.  niid  Oto].,  vol.  i.  p.  404. 
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complete  deafness  for  noises,  musical  tones,  and  speech.  The 
patient  was  communicated  with  bj  writing,  for  several  weeks. 
Under  the  use  of  the  constant  electric  current,  the  patient  en- 
tirely recovered. 

\Vhen  it  is  remembered  that  there  is  a  close  connection  be- 
tween acute  articular  rheumatism,  chorea,'  and  meningitis,  it 
can  be  understood  how  the  hearing  might  be  either  temporarily 
or  permanently  affected  bv  the  rheumatic  poison. 

Total  deafness  may  be  the  result  of  a  fall  brought  on  by  diz- 
ziness from  causes  other  than  aural.  This  fiict  must  be  carefully 
borne  in  mind  in  estimating  the  part  the  ear  may  have  had  in 
the  production  of  the  primary  disease,  as  is  shown  in  a  ease 
given  by  Mo<is,'  as  follows :  A  soldier  suddenly  fainted  and  fell, 
without  any  previous  warning.  Upon  the  return  of  conscious- 
ness, he  was  found  to  be  entirely  deaf  to  all  sounds.  Subjective 
noieea  were  noticed  at  tirst,  but  they  gradually  ceased.  It  was 
believed  that,  in  consequence  of  the  fall,  an  extravasation  of 
blood  took  place  at  the  origin  of  both  auditory  nerves;  in  no 
other  way  could  the  total  and  sudden  deafness  be  accounted 
for.  Fracture  of  the  bone  would  in  all  probability  have  pro- 
duced death.  The  precise  seat  of  the  extravasation  was  sup- 
posed to  have  been  in  the  medulla  oblongata,  at  the  point  of 
origin  of  the  deep  root  of  the  auditory  nerve. 

If  a  repeatedly  applied  galvanic  current  of  such  intensity  as 
will  cause  twitching  of  the  muscles  of  the  fiace  and  the  extremi- 
ties, fail  to  produce  sensations  of  hearing,  we  may  infer  the 
existence  of  complete  paralysis  of  the  auditory  nerve,  and  form 
an  unfavorable  prognosis. 

The  Effects  of  Quinine  npon  the  Ear. — The  qaestioD  ta  often 
asked.  Does  quinine  cause  ear-disease — Does  it  make  one  per- 
manently deaf?  And  the  answer,  so  far  as  I  am  able  to  give 
it,  is  always  in  the  negative.  I  say  this  with  all  reserve,  and 
with  the  full  knowledge  that  many  hi^h  authorities*  have  taken 
an  opposite  view,  and  have,  as  they  believe,  adduced  proof  of  its 
correctness.  Wlierever  quinine  has  bet^n  supposed  to  be  a  cause  - 
of  deafness,  asoally  it  can  be  shown  that  the  disease  for  which 
the  drug  has  been  given  is  the  underlying  cause  of  the  failure  in 
hearing.  It  is  most  positively  known  tnat  malarial  diseases—  , 
chills  and  fever — for  which  large  doees  of  quinine  are  osnalhr 
given,  are  frequently  followed  by  hardness  of  bearing  and  deai- 
ness,  whether  quinine  be  given  or  not.    Bat  y«t  maluial  ifaranit 

I  Ottwrna  Stex  D»  la  Cborie.  Pkm,  I84O. 

*  AkUvw  of  OpJL  and  OtoL.  t«I.  iL  pp.  19»-SI»,  I9TI. 

*  Or.  Koom.  Tnns.  Amer.  OtoL  Sec..  toL  L  p.  378 ;  afco  mL  B.  bl  M  ;  sIm 
H.  MMier.  >t«BMrw  «W  I  Acadtnie  Rovafe  de  lUlidmt.  p.  7SS;  •fwMd  kr  Dct. 
Kucaaaad  Haamcod. 
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often  runs  its  most  virulent  course,  ami  quinine  is  also  given  in 
large  doses,  without  the  i>roduetiou  of  deafness. 

A  great  many  patients  think  they  are  deaf  in  consequence  of 
taking  quinine ;  but  in  all  such  cases  which  I  have  observed, 
there  was  most  evident  cause  for  the  cJeafnesa,  in  catarrhal 
disease  of  the  nasopharynx  and  throat,  wliich  antedated  the 
administration  of  quinine.  In  many  cases,  the  tliseases  for 
whicli  the  quinine  had  been  given,  as  puerperid  maladies,  con- 
tinued fevers,  cbest-aff'ections,  etc.,  were  an  amply  sutHcient  cause 
of  deafness,  and  not  the  taking  of  the  drug  in  question. 

It  is  admitted  that  quinine  will  cause  ringing  in  the  head  and 
ears  sus  well  as  temporary  hardness  of  hearing,  probably  by  con- 
gestion of  the  middle  ear.  Hut  were  quinine  injurious  to  the 
ear,  its  ill-etfects  could  be  plainly  seen  when  given  to  those 
affected  with  aural  disease.  On  the  contrary,  a  partially  deaf 
person  may  be  made  temporarily  deafer,  but  when  the  quinine 
is  no  longer  taken,  the  hearing  returns  to  its  relatively  normal 
point.  Furthermore,  some  kinds  of  tinnitus  aurium,  viz.,  from 
auicmia  and  debility,  are  stopped  by  taking  quinine.  Of  ::ourse, 
poisonous  doses  of  quinine,  Iiko  any  other  morbific  element  in- 
troduced into  the  blood,  might  have  a  bad  etlect  on  the  nerve 
of  hearing,  and  on  the  sound-conducting  parts  too.  But,  so  far 
as  my  experience  goes,  all  necessary  doses  of  this  useful  drug 
can  be  given  in  any  case  with  impunity,  whether  the  ears  are 
affected  or  not. 

It  would  appear  that  sometimes  congeslion  of  the  external  ear 
occurs  as  the  result  of  the  administration  of  large  doses  of  this 
drug.' 

H.  N.  Spencer"  has  observed  that  quinine  congests  the  mem- 
brana  tympani  in  a  few  minutes.  But  he  finds  no  evidence  that 
the  hearing  is  permanently  affected  by  the  drug.  Kirchner,* 
however,  claims  that  quinine  may  produce  permanent  changes 
in  the  ear  by  vaso-motor  disturtiances,  the  congestion  apparently 
beginning  in  the  tympanic  cavity,  and  extending  to  the  laby- 
rinth. Weber-Liel*  niaintaitis  that  both  salicylic  acid  and  qui- 
nine produce  hardness  of  hearing,  that  induced  by  the  former 
being  greater  and  lasting  longer  than  that  irnused  by  quinine. 
It  is  claimed  that  both  drugs  lower  the  tenqierature  of  the  ex- 
ternal auditory  canal. 


'  RoosH,  Tninsuctions  Anicricnn  Otolog.  Soc.,  vol.  ii. 

'  Americnn  .Inumal  of  Otolotjv,  vol.  iii.  I8t),  1881. 

»  Berliner  Klin.  Wodionschrift,  4'.t,  1««1. 

•  MonaUschrift  fur  Ohrenboilkiiiicle,  No.  1,  1882. 
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METHODS  OF  RELIEF  AXD  KDrCATION. 

Deaf-dpmbness  may  be  either  congenital  or  acquired.  In 
some  instances,  the  two  forma  may  be  united,  as  shown  by 
Moos.' 

Recent  investigations  by  Lays,'  into  the  structure  of  the 
central  nervous  system,  have  led  him  to  locate  the  sense  of 
hearing  in  the  posterior  lobes  of  the  cerebrum,  in  which  theory 
he  believes  himself  further  strengthened  by  the  condition  of  the 
brain  in  two  deaf-mutes. 

In  one,  an  intelligent  man,  72  years  old,  who  had  died  of 

f)neumonia,  some  of  the  inner  convolutions  of  the  posterior 
ol>es  of  the  cerebrum  were  atrophied,  yellowish,  and  at  points 
cedematoutt;  on  the  right  side  those  changes  were  more  marked 
than  on  the  left  side.  The  white  tibres  of  the  lirain,  which  con- 
nected these  parts  with  the  optic  thalami,  the  point  deemed  by 
Luys  the  centralizing  area  of  all  outward  nervous  impressions, 
were  traversed  by  growths  of  connective  tissue,  and  had  under-' 
gone  amyloid  degeneration.  At  the  optic  thalami  only,  the 
posterior  nuclei  were  intiltnited  by  serum,  sotY,  ami  amyloid. 
The  gray  substance  about  the  aquicduct  of  Sylvius  presented  a 
similar  condition.  The  remainder  of  the  brain  was  normal,  but 
the  acoustic  nerve  was  atrophied  at  spots. 

Tu  another  mute,  14  years  old,  a  similar  condition  was  found. 
Pr.  Kubn  .states  that  Hunter''  has  also  described  quite  extensive 
changes  in  the  optic  thalami  in  a  case  of  absolute  deafness. 

'  Archives  of  Opli.  ami  Otnl..  vol.  ii.  p.  138.  1871. 

'  Contributions  n  rptud<>  dc  legions  Intrnc^rebmles  dc  In  surdi-miitit^,  Ann.  det 
malodies  de  Toreille,  187d,  pp.  813-322.  See  A.  f.  0.,  Bd.  xi.  S.  179;  abatraet  by 
Kubn. 

•  Transaction?  of  Medico-Chinirg.  Soc,  London,  182-5. 
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The  congenital  foriu  of  <k'iif-(lum!iiiess  has  generally  been 
consitlered  us  the  commoner  occurreiiee.  In  comparatively  few 
instances  its  existence  has  been  proven  by  post-mortem  exami- 
nation to  have  been  due  to  malformation  of  the  internal  ear  or 
of  parts  of  the  brain.  Knovvlerige  as  to  its  true  nature  and 
cause  would  be  greatly  enhanced  by  more  thorough  records,  in 
deaf  and  dumb  institutions,  of  the  condition  of  the  ear  during 
life  and  a  complete  description  of  ita  state,  as  revealed  by  post- 
mortem investigation. 

Beard  and  Roosa'  placed  the  average  of  congenital  deaf- 
muteness  at  about  sixty-one  per  cent,  of  all  cases  of  mutes; 
Wilde  placed  it  at  tifty  per  cent. 

By  a  reference  to  the  reports  of  the  last  three  years,  of  the 
Pennsylvania  Institution  for  the  Deaf  and  Dumb,  Philadelphia, 
it  will  be  found  that  one  hundred  and  thirty-seven  children 
were  a<lmitted  within  that  time,  who  lost  their  hearing  from 
fever  and  other  causes,  and  had  in  conse^juence  become  dundj. 
They  constituted  hco-tlilrds  of  the  entire  number  of  admissions, 
thus  showing  that,  in  this  institiitioi}  at  least,  congenital  deaf- 
muteness  is  coitsideralily  less  frequent  than  the  acquired  form. 

It  is  held  by  von  Troeltsch  that  an  hereditary  tendency  to 
deaf-dumbness  exists  in  some  fanulies.  Within  a  very  short 
time  I  have  seen  a  family  in  which  four  children  were  deaf 
mutes.  But  it  appears  from  the  investigations  of  modern  times 
that  the  acquired  form  of  deaf-muteness  is  by  far  more  common 
than  was  once  supposed. 

In  many  instances  the  history  of  a  case  points  to  a  destructive 
disease  of  the  sound-conducting  parts  in  the  tympanum  and 
also  in  the  labyrinth,  at  a  very  early  period  of  extra-uterine  life. 
But  even  in  these  lamentable  caries,  to  state  that  the  sutferer 
came  into  the  world  endowed  with  the  power  to  hear,  is  often  a 
grain  of  comfort  to  parents  who  cannot  bear  to  regard  a  child 
as  congenitally  defective. 

Every  physician  may  l)e  called  upon  to  decide  whether  a  child 
is  deaf  and  dund),  and  if  it  be,  to  .suggest,  if  not  a  cure  f()r  the 
deafness,  at  least  a  [ilan  for  the  proper  education  of  the  little 
patient. 

In  very  young  children  it  cannot  be  readily  decided  whether 
total  deafness  exists  or  not.  But  whether  a  child  is  totally  deaf 
or  not,  it  may  be  too  deaf  to  learn  to  talk  by  bearing  others 
speak.  It  is  not  unusual  to  find  pupils  in  deaf  and  dumb  insti- 
tutions wlio  can  hear  loud  sounds,  and  even  the  human  voice 
when  shouted  into  their  ears. 

Without  deciding,  therefore,  that  the  child  is  ei\tirely  devoid 
of  hearing,  a  physician  may  find,  on  examination,  that  it  is  too 

'  Up.  cit.,  j>.  516. 
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deaf  to  learn  to  talk  in  the  ordinary  way,  in  which  case  he  should 
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Advice  is  rarely  sought  respecting  the  aural  condition  of  a 
child  until,  having  come  to  an  age  when  most  children  beein 
to  use  words  intelligently,  it  arouses  suspicion  as  to  its  peculiar 
defect,  by  sliowing  no  evidence  of  learning  to  talk. 

It  may  be  stated  liy  the  parents  that  they  believe  tlie  child 
was,  at  one  time,  able  to  talk,  because  it  has  spoken  such  words 
as  "mama  or  papa;"  but  the  mere  utterance  of  these  elemen- 
tary sounds  of  speech,  which   may  occur  entirely  involuntarily 
in  extremely  young  infants,  is  no  evidence  th.it  the  child  hears. 
If  there  is  reason  to  believe  that  the  fears  of  the  parents  respect-, 
ing  the  deficiency  in  the  child  are  well  grounded,  a  thorough 
examination  of  the  ear  should  be  made.     If  nothing  abnormal  i 
can  be  discovered  in  the  e.xternal  or  middle  ear  by  inspection, 
or  by  inflation,  and  if  the  child  has  reached  an  age  when  it 
ought  to  talk,  it  may  be  coiiekuled  that  it  is  too  deaf  to  learn  to 
talk  by  hearing  others,  and  that,  in  all  probability,  its  deafness ' 
cannot  be  relieved.     If,  liowevei',  on  inspection  an  obstruction 
or  deticiency  in  the  sound-conducting  parts  is  found,  or  if  a 
suppuration  exists  in  the  ear,  all  such  interferences  to  hearing] 
should  be  combated  in  the  ways  ah-eady  named  in  a  previous  J 
part  of  this  work.     Without  doubt  some  cases  of  deaf-muteness  i 
might  be  prevented  by  an  early  treatment  of  the  local  symptoms. 

Tliere  is  eveiy  reason  to  believe  tliat  very  young  children 
may  be  the  subjects  of  chronic  aural  catarrh,  which  comes  oaj 
insidioush',  producing  in  them  progressive  hardness  of  hearing. 
Wliile  the  same  grade  of  hardness  of  hearing  which  has  resulted 
in  thorn  would  not  seriously  impede  an  adult  who  had  already 
learned  to  talk,  a  child  thus  affected  is  too  deaf  to  learn  to  talk 
by  licaring  others  speak.  I  have  found  that  mute  children,  in 
whom  the  mcmbrana  tympani  showed  signs  of  chronic  aund 
catarrli,  at  the  age  of  four  and  a  half  years,  could  hear  the  voice 
probably  well  enough  to  lie  taught  to  speak,  when  addressed  by 
means  of  an  ear-trumpet,  if  it  were  possible  for  any  one  in  their 
family  to  uiulertako  so  laliorious  a  method  of  instructins:  them. 

Beyond    combating  a  disease  already  firmly  seated    in    the 
sound-conducting  parts  of  the  ear  of  a  deaf-mute,  the  surgeon  I 
can  do  nothing. 

If  the  changes  in  these  parts  have  not  been  of  a  deeply  organic  j 
nature,  the  hearing  may  be  partially  restored.  But  if  these 
changes  have  been  of  a  structural  nature,  or  have  extended  to  • 
the  internal  ear,  litttle.  if  any,  benetit  to  hearing  can  be  hoped  I 
for.  The  oidy  plea  for  treating  a  suppurative  disease,  which  isj 
not  uncommon  in  deaf-mutes,  would  be  to  prevent  the  fatal 
results  of  neglected  otorrhoea. 
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WLilo  it  is  by  no  infaiis  the  jiroviuce  of  tiiis  book  to  describe 
or  advocate  any  particular  method  of  instructing  deaf-ojutcs,  a 
word  may  be  aaid  respecting  the  methods  which  are  usually  em- 
ployed. 

In  all  civilized  communities  there  arc  provisions  for  the 
proper  corporeal,  moral,  and  intellectuat  training  of  tlie  deaf 
and  dumb.  Deaf-mutes  naturally  communicate  witli  one  another 
by  means;  of  a  sign-language,  which,  in  mo-st  respects,  is  common 
to  all  nations.  This  method,  scientifically  elaborated,  is  termed 
dactylology  or  finger-talking.  Until  within  a  few  years  it  has 
been  the  otdy  mode  of  instructing  deaf-mutes  in  England  and 
the  United  States. 

The  German  system  of  educating  mutes  by  teaching  them  to 
understand  and  use  language,  by  observing  and  imitating  the 
articulate  speech  of  others,  in  which  method  the  pupils  are  most 
positively  forbidden  to  use  the  sign-language,  has  been  employed 
for  a  long  time  in  most  of  the  countries  of  Continental  Europe. 
An  accurate  and  succinct  account  of  this  so-called  German 
metliod  may  be  found  in  a  most  interesting  brochure  on  the 
subject,  by  Mr.  W.  B.  Dalby.' 

Instances  of  mutes  learning  to  understand  what  was  said  to 
them,  by  watching  the  lijis  of  the  speaker,  are  on  record  from 
the  beginning  of  tlie  eighth  century,  wlien  John  De  Bevei'ley, 
Arclibisliojr  of  York,  thus  instructed  an   adult    mute  iti   the 

■  Christian  religion,  to  the  middle  of  the  seventeenth  century, 
when  the  book  of  John  Bnlwer  induced  John  Wallis,  of  the 
University  of  Oxford,  and  William  llolden.  Canon  of  Ely  and 
St,  Paul's,  to  devote  themselves  to  the  education  of  the  deaf  and 
dumb  by  means  of  iiji-reading. 

It  has  also  been  practised  in  Spain  and  Italy  between  these 
two  periods  above  alluded  to,  Euglaiul,  however,  appearing  to 
have  bee!i  tlie  pioneer  in  this  mode  of  instruction,  though 
among  the  last  to  give  it  an  extended  trial. 

Heiniche,  of  Germany,  in  the  middle  of  the  eighteenth  century, 
seems  to  have  been  the  ne.xt  notable  advocate  of  instructing  iJeaf- 
mutes  by  lip-reading  and  articulation.      It  is  now  universally 

■  einployed  in  that  country. 
In  order  to  accomplish  education  by  this  means,  the  child 
must  possess  ordinary  intelligence,  normal  vocal  organs,  and  it 
must  begin  its  studies  in  this  direction  at  not  later  than  seven 
years  of  age.  The  average  length  of  time  which  must  be  given 
this  course  of  education  before  the  pupil  can  understand  and 
[communicate  with  any  one  he  may  meet,  is  about  eight  years. 
But  great  attainments  are  thus  made.     It  is  a  well-known  fact 


'  "EduCHtiuii  of  tlio  Deaf  and  Dumb  bv  menns  of  Lip-rciuliiii;  and  Articula- 
ion."     By  W.  ».  Dulby,  F.K.CS.,  M.D.  "(Cantab.),  London,  1872. 


574      DEAF-MUTES    AND    PARTIALLY    DEAF    CHILDREX.         1 

that  English  mutes  thus  instructed  have  learned  to  talk  not  only 
their  own  language,  but  French  and  German,  and  have  become 
brilliant  ornaments  to  society- 

In  ^"icnna,  I  have  frequently  conversed  in  their  own  lau- 
guage  with  German  deaf-mutes  who  had  attained  euch  accuracy 
of  observation  of  the  lips  of  the  speaker  that  they  immediately 
perceived  mj'  foreign  accent. 

Bcirs  System  of  Visible  Speech. — Tliere  is   another  means  ofj 
teaching  deaf-mutes  articulation,  and  tiiat  is  by  the  system  OE 
visible  speech,  or  phonetic  writing,  of  A.  Melville  Bell. 

It  is  based  on  the  physiological  action  and  position  of  tlie 
vocal  organs  during  speech,  and  is  practically  an  alphabet  of 
sounds,  in  which  the  symbols  inform  the  child  how  to  place  itsi 
lips,  tongue,  and  palate,  and  thus  produce  a  vocal  sound.  It 
was  successfullj-  employed  in  England  in  1869,  since  which  time 
it  has  been  introduced  in  several  institutions  in  this  country. 

Lip-reading  and  visible  speech  may  be  of  great  value  in  theJ 
education  of  children  who  have  become  deaf  after  ha\-ing  learned] 
to  talk  in  the  first  four  or  five  years  of  their  life.     Children  of] 
this  age,  who  become  entirely  deaf  in  consequence  of  scarlatina, 
cerebro-spinal  meningitis,  or  of  any  disease,  will  often  volun- 
tarily cease  to  talk,  and  thus,  forgetting  how  to   use  speech,  j 
become  mutes.     I  recall  the  ease  of  an  intelligent  boy,  six  years] 
old,  who,  becoming  entirely  deaf  after  cerebro-spinal  meningitis,! 
showed  the  greatest  reluctance  to  talk,  and  relapsed  at  once  intc] 
making  signs,  with  the  result  of  becoming  mute.     No  matterl 
how  deaf  a  child  may  have  become  after  it  has  learned  to  talk,] 
it  should  be  coerced  to  continue  the  use  of  speech,  and  discoinr- 
•onf  in  the  use  of  signs.     His  conception  of  what  speech  is  and  j 
his  ability  to  use  it  are  invaluable  aids  in  his  further  educatioaj 
by  meaiis  of  lip-reading  and  articulation,  or  by  visible  speech. 

Partially  Deaf  Childrea. — There  is  a  large  class  of  cbildreD,! 
who  are  by  no  means  deaf-motes,  yet  who  hear  so  badly  as  to] 
Ih>  under  oi^nstant  disadvantages  at  ordinary  schools.  SuchJ 
tfbiUin»n,  on  a^x\>unt  of  their  poor  hearing,  are  often  imposed! 
upon.  boxU  by  their  companions  and  their  instnictors;  the 
fonnor  d<K*ivinc  them,  the  latter  misunderstanding  them,  and 
cH>n«L>n«enlly  bisnii;  {«ti«Qce  with  them.  Do  as  they  may,  suchj 
|>umls  muitt  fall  Ivliiml. 

It  i»  not  dcMrable  Ibr  Quuij  reaaoos  that  children  who  have] 
l<«HnKH)  to  talk,  but  who  faa>^  become  quite  dull  of  hearing,] 
nhoulil  Ih»  i»>^lat(Hi  into  wfarate  daases;  it  iii  much  better  they] 
»h«>uKi  i,»utinue  their  stiidiev  with  those  among  whom  their' 
U^^«  ar»  h>  b«  spent.  But  alK^vaoce  shoald  be  made  for  thoir 
d«(<H''t>N"«  hwrin^r.  This  ean  oahr  be  accomplished  by  first  ascer-J 
taininjfr  it.     M«i\\-  a  chihl  ia  Iwrd  of  bwring  without  knowinir 
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ite  defect;  it  is,  therefore,  the  })]ace  of  its  ehlers  to  find  out  and 
determine  the  amount  of  its  defifieiit  hearing. 

That  some  spofial  provitiioii  must  he  niudo  for  ancii  cliildren 
is  fully  justiiied  hy  the  statistics  comjiiied  hy  ]Jr.  C  J.  lihike, 
who  has  shown  tliat  out  of  8715  cases  of  ear-disease,  accom- 
panied by  irajiairment  of  liearing,  2175,  or  25  per  cent.,  were 
children  under  toiirleen  years  of  age,  all  of  them  pupils  in  the 
])uhlic  schools. 

In  order  that  proper  allowance  be  made  for  their  defective 
hearing,  he  ha.s  suggested  that  a  careful  examination  "  should 
be  made  in  eaci)  case,  to  determine  the  degree  of  deafness  as 
tested  by  the  distance  at  whicli  the  voice  of  the  teacher  can  be 
heard  in  ordinary  conversation  tone,  and  again  liy  the  pronun- 
ciation of  consonant  tones."  These  tests  could  be  made  by 
tlie  teacher,  and  the  following  directions  foi'  making  them*  are 
given  :  The  teacher  sliouhl  always  occupy,  in  testing  the  dift'erent 
cases,  the  same  position,  preferably  the  rostrum  or  seat  visually 
occupied  by  him  in  school-hours.  He  should  speak  in  the  same 
tone  of  voice  used  in  the  school-room  exercises.  The  child  to 
be  tested  should  be  placed  in  front  of  the  teacher,  and  at  the 
extreme  limit  of  the  farthest  line  of  seats,  and  gradually  ad- 
vanced toward  the  teacher  at  certain  intervals,  the  tests  being 
repeated  until   a  |ioint  is   reached  at  wliicb  the  child  can  iiear 

■  distinctly.     This  point  sfiould  determine  the  place  the  child 

■  should  occupy  in  the  school-room.  The  cars  sliould  be  tested 
separately,  the  ear  to  Ije  tested  being  turned  toward  the 
teacher,  while  the  other  is  artificially  closed.  The  child  slunild 
be  rerjuired  to  repeat  distinctly  the  words  as  he  hears  them. 
The  use  of  tlie  voice  in  making  tests  of  this  kind  is  preferable 
to  the  use  of  watch,  musical  instruments,  and  the  like,  as  being 
more  apfjlicable  to  tiie  child's  needs.  The  tests  should  be  re- 
peated wlien  the  ciiihl  passes  from  one  room  to  another,  as  the 
degree  of  deafness  often  varies  at  diiferent  ages.  The  examina- 
tion of  pn[iiis  hy  a  medical  expert  is  recommended  as  prefer- 
able, since  an  opinion  of  the  nature  of  the  aural  disease  and  the 
mode  of  treatment  could  thereby  be  atlbrded  the  pupil.  Dr. 
Blake  strongly  recommended  the  establishment  of  a  medical 
supervisor  ot  schools ;  the  post  to  be  occu[)ied  by  a  competent 
physician,  who  had  made  the  niat(cr  of  sclioid  hygiene  a  study, 
and  his  whole  time  to  be  devoted  to  the  duties  oi' his  j)osition. 

Such  a  careful  and  scientific  examination  would  reveal  that 
some  of  the  children  are  sutferiiig  from  a  disease  of  the  ear, 
entirely  amenable  to  treatment  if  given  at  that  time.  They 
would,  by  thus  being  taken  care  of,  not  only  regain  hearing,  and 
make  more  rapid  advances  in  their  studies,  but  they  would  often 
be  enabled  to  get  rid  of  a  disease  which  woubl  otherwise  gradu- 
ally grow  woree,  because  unrecognized,  and  finally,  becoming 
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irremediable,  render  them  permanently  deaf.  There  is  no 
greater  fallacy  in  hygiene  than  that  a  child  "  will  outgrow 
deafness."  Dr.  Samuel  Sexton'  makes  the  very  important  sug- 
gestion that  teachers  do  not  enjoy  greater  immunity  from  hard- 
ncsa  of  hearing  than  otliers  in  the  same  social  position,  and  that, 
therefore,  those  prepiaring  or  ottering  themselves  as  teachers, 
ahould  be  examined  regarding  their  hearing-power.  This  might 
bo  very  satisfactorily  tested  if  the  examinations  for  admission  to 
the  ranks  of  teachers  were  oral  instead  of  written. 

Ear -trumpets. — It  has  been  proposed  that  the  hopelessly  hard 
of  hearing  use  em--trLimpet8.  Such  instrumeiits  are  of  mo^t 
service  when  tlic  defective  hearing  is  due  to  a  chronic  catarrhal 
process  in  the  middle  ear,  in  which  the  ossicles  and  the  mera- 
Drana  tympuni  are  present.  By  a  concentration  of  sound  upon 
tiie  cotidui-ting  jnirts,  the  latter  are  in  many  instances  made  to 
perform  their  function  better.  If,  however,  the  nerve  is  dis- 
eased, the  concentration  of  sound  by  means  of  ear-trumpets  will 
not  be  of  inucii  aid. 

It  has  also  l>een  observed  that,  in  cases  of  chronic  suppuration 
with  perforation  and  destruction  of  the  drum-head,  the  use  of 
the  car-trumpet  is  more  apt  to  produce  confusion  and  dizziness, 
than  better  hearing.  No  one  form  of  ear-trumpet  can  be  con- 
sidered the  best;  each  patient  must  be  tried  by  a  series  of  in- 
struments, until  one  is  found  which  proves  of  service  to  him. 

It  may  be  said  most  positively  that  all  small,  and  so-called 
"  invisible  "  ear-trumpets,  or  instruments  to  assist  the  hearing,- 
no  matter  under  what  name  they  are  vended,  are  tiseUss,  because 
they  neither  concentrate  more  sound  upon  the  drum-head,  nor 
increase  the  resonance  of  the  external  ear.  In  every  instance 
all  such  instruments,  which  lie  in  the  auditory  canal,  interfere 
with  wliat  little  hearing  may  still  exist.  There  is  one  excep- 
tion, viz.,  in  C4ises  of  hardnes  of  hearing  due  to  a  collapse  of  the 
cartilaginous  auditory  canal,  if  such  cases  exist.  Here,  relief 
nniy  be  gained  by  holding  the  walls  of  the  meatus  apart  by 
means  of  a  small  tube  of  some  kind.  Although  I  have  never 
seen  such  a  case,  I  am  able  to  conceive  that  some  instances  of  I 
impaired  hearing  in  old  people  nmy  be  due  to  such  causes,  aft«r 
tho  loss  of  teeth,  and  the  consequent  alteration  in  the  position 
of  the  under  jaw,  and  tho  encroachment  of  its  condyle  upon  the 
tiitsncH  of  the  external  meatus  ot'  the  ear.  I  have  heard  of  a  case 
of  hanlnoss  of  hearing  which  was  relieved  by  wearing  a  cora- 
plolc  »et  of  arlilicial  teeth.     This,  of  course,  would  render  the 

ItoHition  of  the  under  jaw  normal,  and  thus  relieve  what  has 
•eon  crtllod  oollajvso  of  the  auditory  canal. 

*  Otroulw  Xo.  6,  1881,  BuKMi  of  Eduotion,  Tduhiogtoa,  D.  C. 


I  N  D  EX. 


ACOUMETKK,  104  A 

Adenoid  growths  in  nasouliaryiix, 
400 
Ainpullie,  136 
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vacuum  in  tympanum,  350 

whooping-cough,  306 

Catarrhal     inflammation     middle    car, 

chronic,  370-421 

applications  to  cavity  of  drum, 
402 
to  Eustachian  tube,  309 
to  nares,  nasopharynx,  and 
throat,  894 

auscultation  of  Eustachian  tube 
and  tympanum,  386 

causes,  889 

changes  in   Eustachian    tube, 
384 

changes  in  voice,  383 

constitutional  remedies  and  hy- 
giene, 393 

eyeletof  Politzorand  othcrs,405 

gargles,  401 

hand  atomissor,  396 

membrana  tympani,  operations 
with  knife,  402 

nares  in,  881 

nasopharynx,  adenoid  growths 
in,  885 

paracusis  Willisiana,  875 

pharynx  and  throat  in,  382 

removal  of  fluid  from  tympanic 
cavity,  407-416 

sympathetic    nerves,  changes, 
378 

symptoms,  objective,  376 
subjective,  371 

tenotomy   of   tensor  tympani, 
407 

tonsils,  excision,  401 

treatment,  393-421 


Catarrhal    inflammation    middle    ear, 
chronic — 
uvula,  clipping,  401 
velum,  loss  of  function,  382 
vertigo,  374 
Catheterization,  Eustachian  tube,  179 
Catheters,  Eustachian,  174 
Cernminous  glands,  auditory  canal,  45 
Cerebro-spinal  meningitis,  ear  in,  588- 

541 
Chorda  tympani  nerve,  85-87 
irritation  of,  491 
Chinolino  salicylate,  in  otorrhcca,  470 
Chorea,  ear  in,  508 
Ciliated  cells,  cochlea,  130 
Clang-tint,  see  Sound. 
Cochleo,  122 

arches  of  Corti,  130 

branches,  auditory  nerve,  132 

canal  of,  122 

ciliated  cells,  130 

Coni's  organ,  129,  180 

crista  spiralis,  127 

ductus  cochlearis,  128 

exfoliation,  necrotic,  611 

habenula  perforata,  128 

membrana  reticularis,  130 
tectorin,  131 

modiolus  and  lamina  spiralis  ossca, 
123 

nerve-ends,  inner  and  outer,  132 

pillars  of  Corti,  130 

nhysiology,  140-144 

lieissner's  membrane,  127 

scaloi,  123 

soft  parts,  125 

stria  vascularis,  128 

vas  prominens,  128 

zonso,  128 
Cold  bathing,  eflects  on  middle  ear,  452 
Color-hearing,  189 
Comparative  functions,  auricle,  28,  29 

distribution  of  bloodvessels,  mem- 
brana tympani,  62-05 
Concavo-convexity  of  membrana  tym- 
pani, 61 
Concussion,  deafness  from,  637,  538 

effects  on  middle  ear,  452-454 
Consonants,  see  Tests. 
Corpuscles  of  Politzer  and  Kessel,  436 
Corti,  arches  of,  130 
Corti's  organ,  129,  130 

in  brain  tumor,  601 
Corti,  pillars  of,  180 
C<itton-holder,  108,  109 
Cretin,  membrana  tympani  of,  60 
Crista  acustica,  130 

spiralis,  127 


DEAF-DUMBNESS,  .570-570 
ncquirttl,  571 
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Deaf-dumbness,  congenital,  571  I 

Deaf  and  dumb,  articulation  of,  674        I 

instructions,  673  i 

lip-reading,  57S 

visible  speech,  574 

Deaf  points  in  ear,  see  Hearing.  I 

Deafness,  nervous,  667  i 

hysterical,  567  ! 

Descending  fibres,  membrana  tvmpani, ' 

59  '  I 

Dermis  of  membrana  tympani  in  cliil- ' 

dren,  49 
Diphtheritic  diseases  of  car,  254,  461,. 
462  i 

Double  hearing,  365  ' 

Ductus  cochlearis,  128 


EAR,  external,  see  Auriclp,  Auditory  j 
Canal,  and  Membrana  Tvmpani. 
Ear,  Middle,  see  Tympanum,  Tympanic 
Cnvitv,  Kustachian  Tube,  and  Mas- 
toid. " 
Ear,  internal,  see  Internal  Ear,  Laby- 
rinth,   Cochlea,    and    Semicircular 
Canals. 
Earache,  from  diseased  teeth,  466 
from  teething,  365 
in  children,  360-;}62 
in  whooping-cough,  366 
Ear-ceugh,  311 

Ear,  examination  of,  l.'i9-209  i 

forehead-mirror,  161 
foreign  bodies,  in  external,  2'Z-2UX 
Ear-mirror,  160 
Ear-syringe,  169 

Ear-trumpet,  application  of  cntotic,  208  : 

Ear-trumpets,  576  j 

Electricity  in  aural  diseases,  416  i 

Brenner's  formula  of  the  reaction  of 

auditory  nerve,  417 
mode  of  application  to  the  car,  417  | 
Embryo,  auricle  in,  19 
Embryology,  auditory  canal,  .37 
Emincntia  stapedii,  81 
Emphyfematous  tumor,  mastoid,  442 
Endolymph,  138,  139 
Epileptiform  manifestations,  485 

irritation  in  auditory  canal,  311 
Eustachian  catheters,  1V4 

air-bag  for  inflation,  178 
auscultation-tube,  177 
Bonnafont's  no,«e-clamp,  176 
fixation,  181,  182 
insertion,  179 
Sexton's  flexible,  176 
tube,  101-108 

anatomy,  101-108 

applications  to,  399 

at  rest,  114 

au.scultation  and  inflation,  38G 

bony  portion,  101 


Eustachian  tube — 

bloodvessels  and  nerves,  108 
cartilaginous  portion,  101 
catheterization,  179-183 
foreign  bodies  in,  292-294 
inflation,  183 

inner  pterygoid  muscle,  105 
intratubal  electrization,  419 
islands  of  cartilage,  114 
ligamenta  salpingo-pharvngea, 

105 
mucous  membrane,  107 
muscles  closing,  115 
motions  during  phonation,  113 
physiology,  112 

conjoint,  of  tympanic  cav- 
ity and    mastoid    cells, 
118,  119 
plica  salpingo-palatina,  106 
rhinoscopic  examination,  174 
safot\-tube,  114 
size  and  shape  of  mouth,  108 
tensor  palati  muscle,  10.3 
tonsilla  pharyngea,  107 
Evelet  of  Politzer,  membrana  tvmnani, 
405  •  -     1       ' 

Examination  of  ear,  169-209 

author's  forceps  for  removal  of 

foreign  objects,  168 
polarized  light,  159 
position  of  surgeon,  167 
removal  of  obstructions,  168 
sound,  hearing,  and  tests,  186 
Examination    of  nares,  fauces,  throat, 
and  Eustachian  tube,  171-179 
of  throat,  etc.,  Tobold's  apparatus, 
172 
Exostoses,  in  the  auditory  canal,  :!03 
in  Hawaiian  Islanders,  304 
in  mound-builders,  304 
in  Peruvians,  304 


I7.VCIAL   angle  and    the   position  of 
r      the  auricle,  20 
Eacial  canal,  84 

lymphatic  cavity  in,  85 

nerve,  course,  84 
paralysis,  488 
Fauces,  examination  of,  171 

in  chronic  aural  catarrh,  397-401 
Faim's  ear,  26 
Feiicstra",  80 

Fistula,  congenital,  of  auricle,  213 
Fixator  biiseos  stapedis,  81 
Floor,  of  tympanum,  77 
Flushing  of  cutaneous  surface,  37.H-;581 
Folds  of  membrana  tympani,  52 

of   mucous    membrane  of   cliorda 
tympani,  01 
Folius,  process  of,  66,  67 
Forehead  ear-mirror,  161 
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Foreign  bodies  in  external  ear,  273-298 
in  Eustachian  tul)e,  21>2-294 
in  middle  ear,  292-294 
treatment,  294-298  I 

Fracture  of  base  of  sltull,  oar  in,  633. 
630 
malleus,  341 


GAIT,  alteration  of,  in  brain  tumor, 
508,  604 
Oanglion,  otic,  89  '. 

Gargles,  401  I 

Geometrical  divisions,  niembrana  tym- I 

pani,  60 
(Tiaserian  fissure,  38,  42  ; 

Granulations,  494 

treatment,  496  I 


HABKNULA  perforata,  128 
Hffimatoma,of  membrana  tympani, 
346 
Ilair,  on  auricle,  23 
Ilttirs  in  mastoid  cells,  443 
Ilallucinations  of  hearing,  5GG 
Hearing,  190 

better  in  noise,  376 

"  deaf  points  "  of  ear,  188 

effect  of  perforation  of  membrana 

tympani  on,  200 
low  notes  better  than  high  ones,  206 
record, 191 
sound  and  color,  189 
testing  in  one-sided  deafness,  200- 

208 
tesU,  190 

normal,  190 
variable,  see  Tests. 
lloniorrhage  from  meatus,  313 
II  vpertropTiy,  glandular,  of  lobule,  230- 

233 
Hvsterical  deafness,  607 


Internal  ear — 

crista  vcstibuli,  121 

deafness  from  concussion,  637, 

638 
diseases,  527 
falls,  668 

hemorrhagic  process,  632 
hyperiemia,  628 
in  drunkenness,  529 
inflammation,  528 
injuries,  533 
maculie  cribrofse,  122 
Meniere's  disease,  630 
meningitis,  608 
morbid  growths  of  the  auditory 

nervo,  666 
otitis  labyrinthica,  631 
physiology,  140-144 
primary  inflammation,  627-530 
rachitic  affections,  648 
recessus  cochlearis,  121 

sphiericus,  121 
relation  with  middle  car,  163- 

150 
saccuUis  rotundus,  121 
secondary  inflammation,  630- 

644 
semicircular  canals,  124 

ampullar  mouths,  121 
sinus  sulciformis,  121 
.syphilitic  disease,  641,  642 
topography,  137,  138 
typhoid  fever,  642 
vestibule,  120 
Intratvmpanic  pressure,  in  phonation, 
857 


[ACOBSON'S    nervo,  nee  Tympanic 
I     Xerve,  89 


TNCUS,  71 

1        dimensions,  72 

Inflation  methods,  186 

Pulitzer's  method,  183 
Insane,  hallucinations  of  hearing,  60C 

otba<matoma,  236-241 
Insufflation  of  powders  into  ear,  200-202 

otorrhcea,  470 
Intensity,  see  Sound. 
Internal  oar,  120 

ansemia,  628 

anomalies  of  formation,  627 
articular  rheumatism,  608 
cerebro-spinal  meningitis,  538- ' 
641  I 

chorea,  508  | 

cochlea,  122  I 


l/ERATOSIS  obturans,  278 


TABYKINTII    and   auditory    nerve, 

L     120 

Labyrinth,  exfoliation,  611 

hyperemia,  529 

in  brain  tumor,  501 

in  tumor  of  auditory  nerve,  601 

in  typhoid  fever,  660 

membranous,  133 
Lamina  spiralis  ossea,  123,  126 
Laryngeal,  forehead-mirror,  173 

mirrors,  172 
Ligamenta  canaliculorum,  134 

salpingo-pharyngea,  106 
Ligaments,  malleus,  09 
Ligament  of  stapes,  73 
Ijip-roading,  573 


582 


INDEX. 


Lobule,  cleft,  243,  244 

glandular  hypertrophy,  230-233 

sarcoma,  230 

tumors  of,  229 
Lustre  of  tncmbrana  tympani,  49 
Lymphatic  cavity  in  (aciiil  canal,  85 


MACULA  acustica,  130 
Maculw  cribrosa;,  122 
Malleus,  nee  Middle  Ear,  6C-C8 
axial  ligament,  70 
dimensions,  G9 
fixation,  69 
fracture  of,  341 
head  and  neck,  C8 
Malleo-incudal  joint,  72,  7C 
Malleus,  ligamentx,  C9 
manubrium,  oO 
processes,  G6,  C7 
Manubrium  mallei,  5U 
Mastoid,  109,  110 
antrum,  84.  HI 
cancer,  442 
colls,  109-111 
diseases,  514-o26 
emphysematous  tun><>r,  442 
hairs  in  cells,  443 
traumatism,  443 
treatment  of  mastoid  disease,  521- 

iV-V. 
tr»>phinini:,  «»24-."»2i> 
Moiuhrana  tlaivid*.  '-- 
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I  Membrana  tympani — 

fibrous  layer,  58 
I  folds,  48,  62 

of  mucous   membrane  for 
chorda  tympani,  61 
fracture  of  malleus,  341 

feometrical  divisions,  56 
lematoma,  845 
head  and  neck  of  malleus,  08 
inclinations,  50 
injuries,  339-342 
internal  or  mucous  layer,  CO 
in  the  cretin,  50 
lustre,  49 

manubrium  of  malleus,  50 
medico-legal  significance  of  in- 
juries, 344 
membrana  flaccida,  52 

propria,  68,  60 
middle  layer,  58 
moles,  345 

morbid  growths,  345-347 
motions  in  respiration,  118 
mucous  layer,  CO 
myringitis,  acute,  315-319 
Directive  cflFects  of  i  n  fiatioii ,  ;>88 
operations  with  knife  on,  402 
outer  surface,  47 
paracentesis,  369,  458,  459 
permanent  perforation,  mainle- 

nence  of,  400,  400 
physiological  variations  in  in- 
clination, 50 
jxiuches  of.  01 
pyramid  of  light,  5"-oO 
reproduction,  342 
shape,  48 
sh.Tt  process,  06 
.Shrapneir*  membrane,  48,  02 
tWi^  short  pr.>ce»ses  of  malleus, 

58 
•.i:o«T>  in  denni*.  319 
vajioiilar  supply,  01 

tumor,  •">45 
Ti;;i  .■:!  mucous  surface,  01 
w:.r,-iike  btKlies,  345 
vcHow  sp>'>t    at  end   of  manu- 
brium, .yj 
M-:-.-.^:Ti-.,--5  iabyrinth.  133 
f»;n-.;o:rv.-u"i.'ir  oanaU,  133 
V.  ~-  >,-■>  ,ii>eai*,  .>iO 
M  ?;r.i:.r?.  !r.;erna;  ear  in,  508 
Vr>;r  s;:  -.  vicarious,  from  ear,  313 
M  U  .  -AT.  -v. 

*o-;v  oaairrhal    inflammation, 
"4-V-3TO 
:-,;r,::en'.         iu:lamination, 
44-.-44".' 
"*?.;>  ir.,  r.a'.ure  of,  92 
Tir.^:-:-.  j  rin'.ary.  440 
.  r.r.-T.k-     catarrhal     inflamma- 
^^,^^■.  ■■".:" 
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Middle  eur — 

chronic    purulent    inflamma- 
tion, 459 
corpuscles     of    Polit7.or     and 

KcssgI,  436 
desquamative      inflammation, 

435 
effects  of  cold  bathing,  462 
facial  canal,  84 
incus,  71 
inflanimatiun  from  concussion, 

462-404 
nialleo-incudul  joint,  72 
malleus,  G6 
new-formed    membranes    and 

bands,  436 
ossicles  of  bearing,  60 
physiology,  90-92 
|)ouches  of  mcmbrana  Ivmpani, 

78,  79 
processus  cochlcariforniis,  82 
relation  between   internal  car 

and,  153-156 
septum  tubiu,  82 
stapes,  72 

syphilitic  diseases,  389 
tympanum,  76 
Mirror,  car,  160 

forehead,  for  ear,  161 
laryngeal,  172 
middle  ear,  Blake's,  166 
Modiolus,  123 

Moles,  mombrana  tympani,  346 
Movements  of  auricle,  24 

of  mcmbrana  tympani,  113 
Muscular  accommodation,  99 
Music,   perception   of   high   notes,  see 

Tests. 
Mutes,  deaf,  570-576 
Myringitis,  316-319 


NARES,  treatment  of  in  catarrh,  394- 
399 
Nasal  douche,  397 
Nasopharynx,  adenoid  growths,  400 
applications,  394 
granulatioms,  386 
malignant  growths  involving  ear, 

.437 
sprays,  308 

treatment  of  adenoid  growths,  400 
Nervous  deafness,  5<i7 

phenomena  in  otitis  media  puru- 
lenta,  187 
Noises,  aural,  objective,  causes,  421-433 
treatment,  432,  433 
8ubjective,8<e  Tinnitus  Aurium. 


OBJECTIVE  noises,  in  ear,  421-433 
Ussicles  of  hearing,  middle  ear,  66 


Ossicles  of  hearing — 

deductions    from    experiments 

on,  97 
dimensions,  74 
Ossicles,  experiments  on,  07,  98 
i         mechanism  of,  93-96 
I  Osteophytes  in  tympanic  cavity,  93 
>  Otboimatonia,  auricle,  236-241 
Otic  ganglion,  89 
i  Otitis  labyrinthica,  531 
j  Otitis  media  catarrhalis  aciilu,  see  Catai- 
rhal  Inflammation  of  the  Middle  Ear, 
Acute. 
'  Otitis  media  catarrhalis  chronica,  see 
Catarrhal  Inflammmation  of  the  Mid- 
I      die  Ear,  Chronic. 
;  Otitis  media  ha>morrhagica,  433 
;  Otoliths,  137 
]  Otomycosis,  263-273 
Otorrhoja,  fluid  remedies,  474-470 
insulllations,  476 
tables  of  treatment,  472, 473 
'  Otoscopes,  162 

Otoscope,  interference,  see  Tests. 
Outward  growth  of  cutis,  auditory  canal, 

46,47 
Oval  window  (base  of  stapes),  74 


PARACENTESIS,    mcmbrana   tym- 
pani, 369,  407-410,  459 
Paracusis  duplicata,  355 
Paresis  of  velum  palati,  351 
Partial  deafness  in  children,  574,  575 

or  overtones,  see  Sound. 
Petrous  bone,  see  Temporal  Bone. 
Perilymph,  139 

Pbonation,  effects  on  Eustachian  tube, 
113 
intratympanic  pressure  from,  357 
Physiognomy  of  auricle,  25 
Pillars  of  Corti,  130 
Planes  of  semicircular  canals,  126 
;  Planum  semilunare,  137 
i  Plica  salpingo-i>alatinn,  106 
i  salpingo-pharyngea,  10<> 

I  Polarized  light,  examination  of  ear,  169 
!  Polypi,  aural,  490-609 
;         angioma,  500 
j         classification,  497 
i         fibromata,  499 

granulation-tumors,  407 
myxomata,  500 
|iapillomata,  soft,  408 
snares,  503-508 
spontaneous  detachment,  502 
symptoms,  501 
treatment,  602-609 
Pouches  of  mcmbrana  tympani,  61,  78, 
1      79 

:  Processes  of  malleus,  06,  67 
I  Processus  cochlcariforniis,  82 
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Hsyclioscs,  retlox,  in  chronic  purulent ' 

otitis  media,  403  | 

Purulent  inflnmmntion  of  middle  car, 

acute,  445-459  i 

course,  448  i 

diagnosis,  454-457  ' 

etiology,  451  I 

prognosis  and  treatment,  457- 

469 
symptoms,  objective,  447 
subjective,  445 
I'ufulent  inflammation  of  middle  car, 
chronic,  459-526 
alterations  in  gait,  490 
anomalies  of  taste  and  salivary 

secretion,  492 
course  and  consequences,  478 
diphthorio,  461,  462 
epileptiform       manifestations, 

486 
etiology,  460 
facial  paralysis,  488 
granulations  and  polypi,  494 
irritation  of  chorda  tympani, 

491 
nervous  phenomena,  485 
jwlypi,  treatment  of,  502-509 
reflex  psychoses  in,  493 
symptoms,  463-460 
treatment,  466-478 

dry,     by     insufflation    of 
[Hiwders,  468-475 
vortiijo  in.  4;i:'> 
IVrauiiil  of  iij;ht,  of  membrana  tym- 
pani, .'>;! 
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Sarcoma,  auditory  nerve,  556 

of  lobule,  230 
Scalte  of  cochlea,  123 
Sebaceous  tumors  in  the  ozternal  ear, 

302 
Seborrhoea  of  external  auditory  canal, 

282 
Segment  of  Kivinus,  auditory  canal,  48 
Semicircular  canals,  124 
ampullce,  136 

ampullar  enlargement,  125 
crista  acustica,  136 
dimensions,  124 
in  flbro-sarcoma,  5C5 
ligamenta  canaliculorum,  134 
macula  acustica,  136 
membranous,  133 
papilliform  p^ominencc^,  135 
physiology,  144-153 
planes,  125 

planum  semilunare,  137 
SHcculi,  136 
Septum  tubse,  82 
Short  process,  malleus,  51 
processes,  malleug,  58 
Shrapnell's  membrane,  48,  52 
perforations,  321-339 
Snares,  polypus,  503-508 
Sound,  186' 

clang-tint,  186 
color,  see  Hearing,  189 
intensity,  186 
musical  annotation.  187 
partial  or  overtone-«,  187 
pitch,  186 
quality.  ISC, 
S|*t."ula.  aural.  162 
S|>eouhim,  pneumatic,  of  Siegle,  16.T 
Speivh,  ,«<•<■  Tests, 
."^j  ina  tynifianica  nntica,  42 
major,  42 
minor.  42 
poslica.  42 
.•^■j  rsys.  for  nares,  ;>68 
J-laj**  or  ■■Urrup,  73 

b.■»^o^lf,  and  oval  window,  74 
diaier.jions.  73 
;!!r»:;ionu.  73 
>:a:<<i':uf  arij-cic  and  facial  nerve,  81 

fur.oti.n,  81 
>:".rr.;p.  fff  S".ai*5. 
<-..^:-*aub.  1'.'2 
S:r:»  vs>,':;".sr:j.  *<■<■  C'-ohlea. 
Sv:  "r.:.;--.  r\;e-nai  oar.  221-223,  25<> 
.r.ur;.»:  oar.  -Vll.  .>42 
:r.;,;i:e  oar.  3.>;»-3!)l 
>vr:rc:rcea.-.  171 
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TVVTH.  cari^ho  from  disease 
Tjtti::-;:.  earache,  365 


^VVT:'..  cari^ho  from  diseased,  455 
;i:r.i:.  earachi 
;T3:r>iri.  76 


\ 


INDEX. 
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Temperature  of  auditory  canal,  3fi,  5C0 
Temporal  bone,  anatomy  of,  38-41 
cholesteatoma,  435 
development,  38,  39 
Tensor  palati  muscle,  103 
tympani  muscle,  82,  83 
physiology,  90,  91 
tenotomy,  407 
Tests,  applications  of  entotic  ear-trum- 
pet, 208 
high  musical  notes,  200 
interference-otoscope,  196 
speech,  198 
stop-watch,  192 

three-limbed  auscultation -tube,  196 
tuning-fork,  192-195 
in  diagnosis,  194 
in  normal  case,  197 
variable  bearing,  205 
vowels  and  consonants,  202-204 
watch,  190 

whispering  and  loud  tones,  204,  2U5 
Tinnitus  aurium,  352-354,  567 
Tonsils,  excision,  401 
Toiisilla  pharyngea,  107 
Tubercular  disease  of  ear,  433 
Tumor  of  auditory  nerve,  labyrinth  in, 
561,  562 
of  brain,  labyrinth  in,  561,  562 
of  nasopharynx  involving  the  ear, 
437 
Tuning-fork,  see  Tests. 

in  diagnosis,  194 

Tympanic  cavity,  66 

anatomy,  66 

anterior  and  posterior  walls,  83 
bloodvessels,  89,  90 
bouy  canals  about,  84 
chorda  tympani  nerve,  85 
development  oi  canals,  84 
embolism    of    mucous    mem- 
brane, 437 
cinincntia  stapedii,  81 
extravasation     of     blood      in 

Hright's  disease,  438 
facial  nerve,  course,  84 
flxator  baseos  stapedis,  81 
noor,  77 

function  of  stapedius,  81 
inflation  methods,  185 
inner  wall,  80 
mastoid  antrum,  84 
mechanism  of  round  window, 

93-96 
nerves  of  mucous  membrane, 
87,  89 


I  Tympanic  cavity — 

ossicles,  deductions  from   ex- 
periments on,  97 
osteophytes  in,  98 
outer  wall,  77 

power  of  muscular  accommo- 
'  dation,  99 

pressure  in  phonation,  357 
round  window,  function,  93-96 
tensor  tvmpani  muscle,  82,  83 
Weber-Liel's  experiments  on 
ossicles,  98 
bone,  fracture,  312 
syringe,  Blake's,  324,  826 
Tympanum,  see  Tympanic  Cavity. 
Typhoid  fever,  ear  in,  642,  566 


ULCERATION,      chronic     circum- 
scribed, in  canal.  298,  299 
I  Ulceration,  reflex,  in  canal,  300 
Utriculus,  133 
Uvula,  clipping,  401 
deviation  of,  361 

VACUUM  in  tympanum,  350 
Vascular    supply    of    niciiibrana 
'  tympani,  61 
I  Vas  prominens,  see  Cochlea. 
Vertigo,  aural,  531,  644-555 
in  brain  tumor,  568,  564 
in   chronic  purulent  otitis  media, 
498 
'  Vessels  and  nerves  of  auditory  canal,  46 
Vestibule,  120 

in  flbro-sarcoma,  665 
Vestibular    branches,   auditory   nerve, 

132 
Villi,  on   mucous    surface    niombrana 

tympani,  61 
Visible  speech,  574  ' 

Vowels,  see  Tests. 


WALLS  of  tympanic  cavity,  83 
Watch,  see  TesU. 
Whispering,  see  Tests. 
Whooping-cough,  earache,  366 

yELLOW  spot  at  umbo,  52 
yoN.E,  see  Cochlea. 
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■WELLS  ON  THE  EYE.— Fourth  Edition. 

A  Treatise  on  Diseases  of  the  Eye.     By  J.  SoF.i.nKRO  Wklls,  F.R.C.S., 

I'rufcssor  of  OjihtlKilmology  in  King's  College  Ilo'ipitnl,  London,  etc.     Fourth  American 

flora  the  tliiril  Ltimlon  edition.     Thoroughly  revised,  with  copious  additions,  by  CHARLES 

S.  Bull,  M.l).,  Surgeon  and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.     In  one 

large  octavo  volume  of  S22  pages,  with  257  illustrations  on  wood,  six  colored  plates,  and 

selections  from  the  Test-types  of  Jaeger  and  Snellen.     Cloth,  J5.00 ;  leather,  |6.oo ;  half 

Russia,  S6.50. 

Thi*  magnificent  work  i»  /rtr  txctlltiwe  ihe  and  therapeutics  of  tlje  eye.  From  no  source  can  he 
standard  worlc  of  the  lime*  on  the  important  sut>jects  more  accurately  derive  this  needed  knowledge  llian 
of  which  it  treats.  It  i»  absolutely  necessary  for  the  from  the  volume  before  lu  — Altdical  and  Surgital 
physician  to  have  an  acquaintance  with  the  pathology  '  Rrptirttr,  August  4,  1883 


POLIT2ER  ON  THE  EAR. 

A  Text-Book  of  the  Ear  and  its  Diseases.'  By  Adam  Pomt/.rr,  Imperial- 
Royal  Trof.  of  Aur.il  Therapeutics  in  the  University  of  Vienna.  Translated,  at  the  Author's 
request,  by  Jamks  Patterson  Cassells.  M  D..  M.R.C.S.  In  one  hnmJsome  octavo  vol- 
ume of  Soo  pajjes,  with  257  original  illustrations.     Cloth,  J5.50. 

The  anatomy,  physiology,  pathology,  iherapcuticf  1  or  value  in  ihc  pail  or  prctcnl  of  nural  surgery  hiin 
nnd  hibliMgnipny  ufthcc^T  arc snablynnd  thoroughly     escaped   \\\xi\.—Amtrkan  Jaurual  0/  tht   AfrUicai 
prt^coicd.  that  he  who   has  carefully  read  thi     ' 
posing  volume  can  feel  sure  thai  very  little  of  ini 


ScuHCft,  Jvily,  i88j 


I 


SEILBB  ON  THE  THROAT. -Second  Edition. 

A  Handbook  of  Diag-nosis   and   Treatment  of  Diseases  of  the 

Throat,  Nose  and  Naeo-Pharynx.     By  Carl  Sriler,  M.D.,  Lecturer  on  Laryn- 

goscojiy  in  the   Univeisity  of   I'cnnsylvania.     Second  edition.     In  one   handsome   royal 

izmo.  volume  of  294  pages,  with  77  illustrations.     Clolh,  J1.75. 

Dr.  Setter's  treatise  contains  all  the  essentials  of  '  others  this  book  can  be  recommended  as  one  nf  the 
the  knowledge  of  the  important  localities  coniprcs«ed  I  beat   and    most   generally   wi.chxX.'-Canaiia  MeJtcat 
into  a  small  space  and  put   together  by  one  of  the     and SHrgicat  Jourtutt ,  )\i\^ ,  1883. 
ablest  of  Amencan  specialists       To  students  .-ind  ' 

HAMILTON  ON  NERVOUS  DISEASES  —Second  Edition. 

Nervous  Diseases;    Their  Description  and  Treatment.      By  Allan 

McLank  HamilvoN,  M.D.,  Attending  Physician  at  the  Ho.spilal  for  Epilculics  and  Pat^- 

lytics,  BlackwcU's  Island,  N.  Y.     Second  edition,  thoroughly  revised  and  rewritten.     In  one 

octavo  volume  of  598  l>ages,  with  72  illustrations.     Cloth,  (4.00. 

When  the  first  edition  of  thi*  good  book  appeared 
we  gave  it  our  emphatic  endorsement,  and  the  present 


edition  enhances  our  appreciation  of  ibc  t>ook  and 
its  author  as  a  safe  guide  to  students  of  clinical 
neurology.  One  of  the  best  and  most  critical  of 
English  neurological  journals,  ^r»m,  has  character- 


ized this  t>ook  a«  the  liest  of  Its  kind  in  any  language, 
which  is  a  handsome  endorsement  from  an  exalted 
source.  The  imurovcmcuLs  in  the  new  edition,  and 
the  additions  to  It,  will  justify  it>  purchase  even  by 
those  who  possess  the  old. — Alitniit  and  Nt*rot»gi*t  ^ 
April,  188a. 


BUMSTEAD  &  TAYLOR  ON  VENEREAL  DISEASES— Fifth  Edition. 
The  Pathology  and  Treatment  of  Venereal  Diseases.    Hy  V.  J.  Hum- 

STKAti,  M.D.,  1,L.  [}.,  I, lie  Professor  of  X'ettercal  Diseases  at  Ihe  College  of  Physicians  .-ind 
Surgeons,  New  York,  etc.,  and  R.  \V.  Taylor.  A.M.,  M.D.,  Surgeon  to  Charity  Hospital, 
New  York,  and  Picsidcnl  of  the  American  Dcrniatological  Association.  Including  the 
results  of  recent  investigations  upon  the  subject.  Fifth  edition,  revised  and  largely  rewritten 
I>y  Dr.  Taylor.  In  one  large  ntid  handsome  octavo  volume  of  898  pages,  wtih  139  illu.s- 
tiations,  and  thirteen  chromo-lithogmphic  figures.  Cloth,  14.75;  leather,  55.75;  very 
handsome  half  Russia,  $6.25. 


GROSS  ON  IMPOTENOB,  etc.— Second  Edition. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Diaordors 
of  the  Male  Sexual  Organs.  By  Sa.mui-;l  W.  Gross,  A.M.,  M  IJ.,  Professor  of  the 
Principles  nf  Surgery  anil  of  Clinical  Surgcr)-  in  Jitc  Jcflcrsoii  Medical  College.  Second 
edition,  lliotoughly  revised.  In  one  very  haticlsome  octavo  volume  of  168  pages,  with  16 
illiistratiuns.    Cloth,  ;i.5o. 


HENRY  C.  LEA'S  SON  &'  CO.,  PIIlLADKLrniA. 


PUNT'S  PRACTICE-Fifth  Edition,  with  Appendix. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine-  By  Austik 
I'l.lNr,  M.D.,  I'rofcssur  of  the  I'rinciplcs  ami  Practice  of  Mcilicinc  and  of  Clinical  Medi- 
cine in  llellcviic  tlos|iilal  Medical  College,  ^few  Vorlc.  Designed  for  Ihe  irse  of  Studcnb 
nnd  I'rnctitioncrs  of  Medicine.  With  an  Appendix  on  the  Researches  of  Koch,  and  tlicir 
licnnng  on  llic  Etiology,  Pathology,  Diagnosis  and  Treatment  of  PhlbUis.  Fifth  eJiiioo, 
revised  and  largely  rewritten.  In  one  large  and  closely-printed  octavo  volume  of  lite 
page*.     Cloth,  55.50;  leather,  J6.50;  half  Russia,  S7.00. 

\n   ivKt-liook    W  more  cAlciiLited   10  enchain  ihe  medicine;  and  wc  can  »ay  of  it  lh»t  it  i*  in  cvenr  way 

Itilfi*'^!  iif  llic  %linlciit,  jtnd  none  l>cller  cUs9i6c«  the  adapted  to  *erve,  not  only  a*  a  complete  ^Ijc,  Utl 

iiKilliUuIinotiit  tnl)jrctft  inrlitded  in  it.     It  has  already  also  as  an  ample  instniclorin  the  science  ana  practice 

•  o  far  won  lu  wuy  in  I'.nutaiul,  that  no  Incnn-iidcrahle  of  medicine. — Lcnden  Midicat  Srvs. 
ntiinhrr  tif  nun    n»>-    il    mIomc   in   the   study  of  pure 


THOMAS  ON  WOMEN. -Fifth  Edition. 

A  Practical  Treatise  on  the  Diseases  of  T^omen.    By  T.  Gaillarh 

TiiuMAs,  M.l).,  Professor  of  Diseases  of  Women  in  the  College  of  Physicians  and  Surgcoiw. 
New  York.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one  large  and  hanvlsoiDc 
oclnvo  voliinie  of  810  pages,  with  266  illustrations.  Cloth,  55-00;  leather,  56.00;  IC17 
hnniUoinc  half  Russia,  raised  bands,  $6.50. 

Thit!   the   ptertoiis  etHtlons  of  the  treatise  of  Dr.     condensed  encyclopedia  of  Eyr" 
|T11(nn■^   werr   thnnghl    woilhv   of    translation   into     The  style  of  .\rranf(cmcnt,  ln<: 

ICuMal.      I I.      Il.l. M.l    S s),       ...    ,  1,1,,       uh„h   .-,,'1-,    «.,:>ir,M    I,   lrr.,t.  1:       . 


U  hat  t*eeM  enlarErd  .ttid  carehilly  revised.     It  is  a    t^ry.  January,  l8Sl. 


SMITH  ON  OHILDRBN.— Fifth  Edition. 
A  Complete  Praotioal  Treatise  on  the  Diseases  of  Children.    By  J. 

t  rwn  SMnii.  M  1>  ,  (."linicjJ  lYofcss-ir  of  Diseases  of  (."hildrcn  in  the  Bcllevue  ilcK[<ital 
Medical  t'<'lle|;c.  New  York.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one 
h.indvtmc  octavo  volume  of  S36  pages,  with  illustrations.  Cloth,  $4.50 ;  leather,  $5.50; 
x-cry  handvomc  half  Ku&sta,  raisnl  taBds.  $6.00^ 

Tte  ta  OM  of  Uk  b<M  bo*t.s  ••  1^  xstiiea  villi    of  ike  beolc    The  great  Inillc  of  the  »■'"<'   '•■  i.r,nm. 
VWdl  «*  lMT«  anl  atrf  eae  ikM  )w>  sli**  »  miI>-  '  •naMljr  4r«Med  u  Ac  Aieues  of  tnO. 
WWl— «■  imj  imitiM—aMAtwWvecB— <wd    boaj.    W«  ««aU  negaimend  any 


kk  iVk  «iMM  tii<  to  Mt  M« 


It  hi 


Mkm  k|«NM  te  Mr 'm*  >«k 


tMsnaaiiMi  ea  IM  Maject  to  procure  — 

PM  It  a  vi«y  '  fmm  his  tfwn  o^iniHt  oa  it,  svfiicti  we  vcntnra  to  aaf 
III  treaits  tt   ■m^\K»^Mirun»»timt.—V>*Ui»Jntifl^iltJia/ 


PUITFAIR'S  MZD^TIFKRT.— Fourth  Edition 

▲  TtmoIm  OB  Um  Oolanoe  and  Ptaotioe  of  Midwifery.     I'.y  w.  & 
LWnklK,  M  l> ,  r  R  C.r  .  rKilnant  ofOhbfcUK  Mcficne  ia  KioE's  College.  Lornluu.  etc 
.^nwfMM  i>iiiii>.  KWiaol  kf  dw  A«riMr.    Bdked.  «iik  •ddMnns,  by  Ko«ut  P. 
Iakkis  M.U.     Ib  «■»  kaaAoBe  octovo   luli^i  of  659  x»V^  ^^  '^J  illustnuioM. 
'QmAk  f^«ftt  >m>wu  ^«o:  MT  ft«M.  ^$& 

r«t   **4  tke  Mcwa  caicnaM  wiU  be  tamaA  riKiiiiaUt 


;  *n  ax  adaurahly  ■mabi, 
•■awe  w  <W  iMil—,— JKR 


muciNB. 

i|^  S,  V.  ItMaunsoN.  MA.,  M  J)  .  LL.D  .  F.R.S^ 
«f  n^aiaMK,  OaAa*.     H  aar  ncta^-o  Totnioe  o( 
tl^m^i.  tMykaaAaakkairteaaa,  abed  boixbvf  5.3a 
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LEA  BROTHERS  S  CO.'S 


CLASSIFIED   CATALOGUE 


MEDICAL  m  SURGICAL  ^ 


IPtiblicattons. 


In  uking  the  attention  of  the  profession  to  the  works  advertised  in  the  following  pages, 
the  pablishers  would  state  that  no  pains  are  spared  to  secure  a  continuance  of  the  confi- 
dence earned  for  the  publications  of  the  house  b^  their  careliil  selection  and  accuracy  and 
finish  of  execution. 

The  printed  prices  are  those  at  which  books  can  generallj  be  supplied  by  booksellers 
throughout  the  United  States,  who  can  readily  procure  for  their  customeis  any  works  not 
kept  in  stock.  Where  access  to  bookstores  is  not  convenient  books  will  be  sent  by  mail  by 
the  publislicrs  postpaid  on  receipt  of  the  printed  price,  and  as  the  limit  of  mailable  weight 
has  been  removed,  no  difficulty  will  be  experienced  in  obtaining  through  the  post-office 
any  work  in  this  catalogue.  No  risks,  however,  are  asfiiime<l  either  on  the  money  or 
on  the  books,  and  no  publications  but  our  own  are  supplied,  so  that  gentlemen  will  in 
most  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller. 

LEA    BROTHERS  A  CO. 
Not.  700  «od  708  Samsom  St.,  PRiLAOELFHLa,  October,  1890. 


Practical  Medical  Periodicals. 


THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  %  to  one  address. 
SCIENCES,  Monthly,  $4.00  per  annum.  I    ^'^''"^'^ 

THE  MEDICAL  NEWS,  Weekly,  $4.00  per  annum.      ^       p»r  annum. 

THE  MEDICAL  NEWS  VISITING  LIST  (4  styles,  see  page  3),  $1.25. 
With  either  or  both  above  periodicals,  in  advance,  75c. 

THE  YEAR-BOOK  OF  TREATMENT  (see  page  17),  $1.25.  With  either 
JOURNAL  or  NEWS,  or  both,  75c.  Or  JOURNAL,  NEWS,  VISIT- 
ING LIST  and  YEAR-BOOK,  $8.50,  in  advance. 


Subscription  Price  Reduced  to  $4.00  Per  Annum. 

THE  MEDICAL  NEWS. 

MARK  ED  success  has  attended  the  changes  made  in  The  Medical  News  during  1890. 
The  continuouH  purpose  of  all  concerned  has  l)een  to  make  it  of  the  utmost  prac- 
tical value  to  each  physician,  and  then  to  multiply  its  usefulness  by  securing  for  it  the 
largest  possible  number  of  readers.  To  this  end  no  effort  is  spared  to  protnirc  the  right 
cluB  of  material  for  its  pages.  Believing  that  the  professiou  is  iiuick  to  appreciate  any- 
thing answering  its  needs,  the  publishers   have   reduce<l  the  subscription  price  to  the 
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2    Lea  Bsonuas  tt  Oa's  Pkuodkals— Am.  Joamal,  Medical  Kewa. 
THE   MEDICAL   NEWS— Continued. 

hwwt  pnwiMf  poist,  fixing  ii  •!  Four  DoUaa  Per  Annaia.    The  incrcaae  io  llie  Dumber 
of  nadeim  lui  more  tkan  joatified  the  poUcj  pamed. 

Thus  ererjr  pfaTBciaii  b  now  able  at  >  minimam  oatlaj  to  insare  bis  own  receipt  oC  tkc 
eu'licK  mod  beat  infomutioo  on  >U  aobjecta  ct  interest  to  the  great  me<lical  world.  The 
faremat  writer^  tcadiczs  and  pncdtiooen  of  the  daj  furnish  original  articles,  clisial 
lecturea  and  notes  on  ptaetiol  adnnoes:  tbe  latest  methods  in  leading  hofpilals  m 
prctaptlj  reported ;  a  coodeaMd  soamnry  of  piogieta  is  glenned  each  week  from  a  lai^ 
exdiange  liat,  coapriaing  tbe  beat  journals  at  home  and  abroad ;  editorial  articles  are 
lecnied  from  writcn  able  to  deal  instmctirelj  witJi  qnestioaa  of  the  da/;  tooKj 
pcoccedings  are  lepreaeBted  by  the  j/iih  alone;  tegular  ourresp«.>iidence  is 
gentlcsnen  in  poaitioo  to  know  all  ocourences  of  importance  io  the  district 
important  medical  oentrca,  and  minor  matlen  of  interest  are  groaped  eadi  week 
news  itema.  Ereijthing  ia  pnaeoted  with  socfa  fareritx  as  n  oompntible  witk 
ani  in  the  moat  attractire  Banner.  In  a  word  Tax  Mkdicjli.  News  is  a  crispy 
weekly  newspaper  and  as  anch  owpafa  a  w«U-m>rked  spliere  of  mefiilnfaa,  distinct' 
complementai7  to  tbe  ideal  tmooMj  mrsgarine,  Thx  Amsxicax  JotmiJU.  of  tn 


The  American  Journal  of  i^i  Medical  Science? 

Published  Monthly,  at  Four  Dollars  Per  Annum 

Enters  upon  its  seTcntj-£nt  Tear  with  aasatanoea  of  ina«aaed  naefulneas.  £nooaraged  lif 
the  emphatic  endaneiBflBt  of  the  prnfawinn,  as  imtif  twl  bf  a  growth  in  its  suhecriptioB 
lilt  of  &ltj  (<er  cent,  sinoe  its  appeannon  aa  a  mssilUj  at  a  redooed  price,  those  in  cfaai^ 
•ill  spare  no  eflbrt  to  maintain  its  place  aa  Ike  leader  of  medical  periodical  Utentnic. 
Being  the  medium  cboaen  bj  the  best  nuads  of  the  profcssion  during  the  past  sercBtr 
years  for  the  prosenintioD  of  their  ablert  papei^  The  Auxxicak  JornxAi.  hat  wtll 
cained  the  pruae  aooorded  it  by  an  miqiseatiaaed  aathoritf — ^"Crom  this  file  alone,  wm 
all  ether  pabUcations  of  the  press  for  the  last  fiftr  rean  destroTed,  it  woald  be  poauble  Is 
reproduce  the  great  majority  cf  the  real  casitriliBtioaa  of  the  vorld  to  medical  adMct 
during  that  period."  Original  Articles,  Beriews  and  Progreaa,  the  three  main  departmnik 
into  which  the  oootents  of  Tsx  Joobvai.  an  divided^  will  be  found  to  poaaeaB  stiU  greeitf 
interest  than  in  the  past.  The  brightest  talent  na  both  ndea  of  the  Atlantic  is  enlinerf  is 
its  bciutif  and  no  eflbrt  will  be  tpmrei  to  make  TBx  iovmstxt.  more  than  ever  wecthy  tt 
iu  posilion  aa  the  repreeentatire  of  the  highest  fora  of  medical  thooght. 


COMMUTATION  RATE. 
I^kcn  together,  Tke  Jovmsxx.  and  News  form  a  pecnliarlT  oaeAd  oomfaiaatisa, 
and  aflord  their  readers  the  aaaranoe  that  ■y^htrg  of  Talne  in  the  pragrcaa  of  medial 
nMltaa  shall  escana  atlaniion.    Ta  lead  everr  reader  to  prore  this  pctaODallj  the  eoa- 
wtatirw  tale  has  been  placed  at  tke  exoeedi^^T  low  igore  of  fT^. 


SPECIAL  OFFERS. 
The  Mkdicai.  Xew^  VBinxe  List  (regular  price,  11.35,  see  next  pa«e,)  ar  The 
Teai^Book  of  Treatment  (regular  price,  $1.SS,  aeepng*  !••)  *il'  ^  iumished  to  adraaoe- 
paying  mhacribert  to  either  or  both  of  tkeae  nerimfimls  for  7d  oeoa  apiece :  or  Jonnal, 
^••t»  ViMtiiv  Lkt  and  Yeai^Book.  KM. 


BAiril  tn  earn  tttaim,  at  A$  dm*  ^  mek 
aaaanWy).  amdfie  Tn  Ksm  {*m  ■aim  iff iV.^  ty  atoOt  h 
JocutAl.  esecr,  ead  Fytam  Oti/dtfor  Thz  News  eaan-. 
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«»R> 


«f 
d; 


in  by  beak  (beck  er  poMal  aoney  order,  drai 
are  not  aaeaMble.  uaitfanf»e  for  snhscrii 


may  be  sent  at  the  risk  of  the  publiahets  by  forwarding  in  i  tjiatttmi  latten. 
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Lea  Brotbees  &.  Co.'s  Fitbuoations — Period.,  Manuals. 


THE  UTEDICAL  IfEWS  VISITING  LIST  FOB  1891 

Has  been  revified  and  Uniiight  thoroughly  up  to  <late  in  every  respect.  It  contains 
32  jmges  of  text,  incluiiing  calendar  for  two  years;  niles  for  tinding  date  of  confinement; 
■cheme  of  di/ntition  ;  coniparatire  scales  of  weigtits  and  measures;  instnictions  fur  examin- 
ing the  '.irine ;  tattle  of  eniptiTe  fevers;  lists  of  new  remedies  and  remedies  not  generally 
used;  incompatiMes,  poisons  and  antidotes;  artificial  respiration;  table  of  doses,  pre- 
parad  to  accorrl  with  the  last  revision  of  the  U.  8.  Pharmocopceia ;  an  extended  table  of 
oiaeases  and  their  remedies,  .and  directions  for  ligation  of  arteries.  17(>  pages  of  blanks 
fcr  all  records  of  practice  and  erasable  tablet.  The  tiOpatient  edition  consists  of  256 
page*  of  blanks  alone.  Ilandsomelv  bound  in  limp  Morocco,  wallet  shape,  with  pocket, 
pencil,  rubber  and  c itheter  scale.     Any  of  stytee  below,  |1.25. 

Weekly,  dated,  for  .'<0  p.atients;  Monthly,  undated,  for  120  patients  per  month; 
Perpetual,  undated,  for  30  patients  each  week  per  year;  PerpetUHl,  for  60  patients  each 
week  per  year  (without  text).  Kach  in  one  pocket-sized  iKXik,  f  i.2-i.  Also  fumishe<l  with 
Ready  Reference  Thumb-letter  Index  for  quick  use,  25  cents  extra.  For  special  ofiers, 
including  VisiTiNo  List,  see  pages  1  and  2. 

Thin  ll*t  In  all  that  eoiilri  be  donired.  It  eon-  '  lint  of  dlseuea  arranged  alphabetically,  gWing 
talnn  A  Ta<tt  amodnt  of  useful  informadon,  enpeci-  i  under  each  a  lift  of  the  prominent  drug^  era- 
ally  for  emergencies,  and  Kiven  good  table  of  doeea  ployed  In  the  treatment.  When  ordereil,  a  Rfady 
and  therapeutics.— Cirwvl.nn  Praftitiontr,  |  Reference  Thumb-letter  Index  U  furnlohed.  Thla 

It  is  a  maelerpiece.    Some  of  the  features  are  I  is  a  feature  peculiar  to  this  Visiting  Liet. — P/iyti- 
peculiar  to  "The  Medical   News  VisitinK  List,*'  '  euin  am  Surgvm,  December, 
notably  the  Therapeutic  Table,  prepared  from  Dr.  I      For  convenleDee  and  elegance  it  la  not  BiirpftM- 
T.  Lauder  Branton's  book,  which  contains  the  I  able.— OtiMrw  OoieOe,  November. 


THE  MEDICAL  NEWS  PHTSICIANS'  LEDGER. 

Containing  300  jwges  of  fine  linen  "  le<lger  "  paper,  niled  bo  that  all  the  accounts  of  a 
large  practice  may  be  conveniently  kept  in  it,  eitlier  by  single  or  double  entry,  for  a  long 
period.  Strongly  bound  in  leather,  with  cloth  sides,  and  with  a  patent  flexible  back, 
which  permits  it  to  lie  perfectly  flat  when  opened  at  any  place.    Price,  $4.00. 


JELLRTSHOBNE,  SENRT,  A.  M.,  M.  D.,  LL.  D., 

Lattly  Profttkor  of  Hj/giefie  in  the  Univentity  of  Pwnnaylvania, 

A  Conspectus  of  the  Medical  Soienoes;  Containing  H&ndbookB  on  Anatomj, 
Physiology,  Chemistry,  Mnterin  Metlica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  edition,  thoroughly  revifted  and  greatly  improve<i.  In  one  large  royal  12mo. 
yolume  of  1028  pages,  with  477  illustrations.     Cloth,  |4.26;  leather,  $5.00. 

induntry  mad  enerKy  of  Ita  mhH  editor. — Baton 
MedienCnnd  SuraieaTjoumal,  BepL  3,  1874. 

We  can  say  with  the  iitrlctost  truth  that  it  !■  tha 
bent  work  of  the  kind  wUh  which  we  are  ao- 
qiiainted.  It  embodies  in  a  condeaned  form  all 
rec«iit  coQtrlbutlonfl  to  practical  medicine,  and  in 
therefore  o»eflil  toerery  dubt  practitioner  through- 
out  our  country,  benidea  beiDK  admirably  a^laoted 
t^  the  use  of  iiiiidents  of  metflclne.  The  boolc  In 
faithfully  and  ably  executed.— Charfwfon  Medical 
Journal^  April,  t876. 


The  object  of  thin  manual  in  to  afford  a  conren- 
laat  work  of  reference  to  Htudenle  durlne  the  brief 
momeDte  at  their  command  while  in  attendance 
Dpon  medical  leotiiren.  It  i»  a  favorable  Ktfcn  that 
It  has  been  found  neceHnary,  In  a^hort  H[>ace  of 
time,  to  iHnue  a  new  and  carenilly  rerided  edition. 
The  llluiitrationd  are  very  nuroeroue  and  unura- 
ally  clear,  and  each  part  seeme  to  hare  reoelred 
l(a  due  share  of  attention.  We  can  conceive  unch 
a  work  to  be  usefVii,  not  only  to  fltudenle,  but  to 
praotliiooeni  as  well.    It  reflects  credit  upon  the 


NEILL,  JOHN,  M.  D.,  atvd  SMITH,  F.  G.,  M.  D., 

Late  Airpson  In  the  Pernio,  BotpiUU.  Prof,  o/  Ikt  Inttitutet  of  31  td,  in  Ike  I7niv.  of  Pmna. 

An  Analytical  Compendium  of  the  Various  Branches  of  Medical 
Science,  for  the  use  and  e}tamin.iti()n  of  .Htudents.  .\  new  edition,  revise<l  and  improved. 
In  one  large  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.    Cloth,  (4;  leather,  $4.76. 


LUDLOW,  J.  L.,  M.  D., 

0>n«tdtin^  Phyeician  to  the  PhUxuUlphia  HoepiUU,  eU< 

A  Manual  of  Examinations  ui>on  Anal/imy,  PhysiolMy,  Surgery,  Practice  of 
Medicine,  Olwtetrics,  Materia  Modira,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
ia  added  a  Medical  Formulary.  Third  e<litian,  thoroughly  revised,  and  greatly  enlarged.  In 
one  12mo,  volume  of  816  pages,  with  370  illustrations.     Cloth,  $8.25;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  ((uestion  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  tho«e  preparing  for  graduation. 

HOBLYN,  BICHABD  D.,  M,  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Ivevised,  with  numerous  additions,  by  Isaac  Hays,  M.  D.,  late  editor. of 
The  American  Journal  of  the  Medical  Sciences.  In  one  large  royal  12mo.  volume  of  SiO 
double-columned  pages.     Cloth,  $1.50;  leather,  $2.00.  . 

It  Is  the  best  book  of  deflnlllous  we  hare,  and  ought  always  to  b«  gpon  the  •tudent'i  (aM«  — &]<kVV\<r<\ 
Mtttcat  and  aurgitat  Journal, 
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JUST    READY. 

THE 

nsTionsL  ffleOICAL  DlCTIOnSRY 


INCLUDING 


English,  French,  German,  Italian  and  Latin  Technical  Terms  used  in  Medicine  and 
the  Collateral  Sciences,  and  a  Series  of  Tables  of  Useful  Data. 
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John  ^.  Billings,  fiJ.D,  LL.D,  Ediq.  find  HaPV.,  D.d.L,  O^^oq. 

Mtmber  of  (*«  Xational  AauUmy  of  Scimrtt,  Surgtan  V,  S.  A.,  tU. 
WITH  THE  COLLABORATION  OP 


PEor.  W.  O.  ATWATER.  JAMES  M.  Fr,mT,  M.  D.. 

FKANK  BAKER,  M.  D.,  J.  H.  KIDDER,  M.  D., 

S.  M.  BURNETT,  M.  D.,  WILLIAM  LKE,  M.D., 

V!.  T.  COUNCILMAN,  M.  D.,  R.  LORINI,  M.  D., 


WASHINGTON  MATTHEWS, M.D., 
C.  8.  MINOT,  M.D. 
H.  C.  TABROW,  M.  D, 


In  two  very  handsome  royal  octavo  volumes  containing  1674  page*, 
with  two  colored  plates. 

Fer  TolufH^—Cloth,  $9 1    X-«ather,  $7 1    Half  Mnmrco,  Xarblni   Bdffr*,  $S.SO.     ForSmlt 
b}/ Svbaeription  only,    Speeimetk pagtm  on  appiic^lon.    Addrrtt  the  Fubiimher*. 


The  piiWishers  have  great  pleasure  in  presenting  to  the  profession  a  new  ^ 
wfirkioK  liictionary  emhracing  in  one  alphabet  all  current  terras  used  in  every  de_ 
nient  o(  medicine  in  the  five  great  langunges  constituting  modem  medica.1  literature. 

For  the  vut  and  oimplex  labor  involved  in  such  an  undertaking  no  one  better  quili- 
flei  than  E>r,  Billings  could  have  been  selected.  He  ha<<  planned  the  work,  chosen  tht 
most  accomplished  men  to  &ssie.l  him  in  special  departments,  and  personally  saperriicd 
and  combine*)  their  work  into  a  oonsistent  and  uniform  whole. 

Special  aire  has  been  taken  to  render  the  definitions  clear,  sharp  and  oondw. 
Pronunciation  has  t>een  indicated  by  a  simple  phonetic  siielling  and  by  accents  wherertr 
necessary.  The  definition!*  arc  given  in  Kngiish,  with  synonyms  in  French,  Oenma 
and  Italian  of  the  more  important  words  in  English  and  Latin. 

Keg-arded  as  n  dictionair,  therefore,  this  oiming  etandanl  supplies  the  physic 
surgeon  and  specialist  with  all  information  concerning  me<lical  words,  'dimple  and  < 
jKiund,  found  in  English,  giving  correct  spelling,  clear,  sharp  definitions  and  pr  . 
pr.inuncialion,  and  furthermore  it  enables  him  to  con-sult  foreign  works  and  to  undentand 
the  large  and  increasing  luiinber  of  foreign  words  used  in  medical  English.  It  is  eapcd- 
ally  full  in  phrases  comprising  two,  three  or  more  words  used  in  special  senses  in  the 
Tirioiis  departments  of  medicine. 

The  work  is,  however,  far  more  than  a  dicticmary,  and  partakes  of  the  nature  of  in 
encydopiedia,  as  it  gives  in  its  body  a  large  amount  of  valuable  therapeutical  and  chemi- 
cal information,  and  groups  in  its  tables,  in  a  condensod  and  convenient  form,  a  vul 
amount  of  important  data  which  will  be  oonautled  daily  by  all  in  active  practice. 

The  completeness  of  the  work  is  mtide  evident  by  the  fact  that  it  defines  84^44 
separate  words  and  phrases. 

The  type  has  been  most  carefully  selected  for  boldness  and  clearness,  and  everything 
has  been  done  to  secure  ease  and  rapidity  in  use. 


It0  scope  Is  one  which  will  At  once  satisfy  tha 
BtiideoiftDd  meet  all  the  reqiiiremenlnof  the  med- 
leal  practitioner.  CleAr  and  conipreheitpiro  <1eH- 
nltlons  of  words  should  form  the  prime  feature  of 
any  dictionary,  and  In  this  one  the  chief  aim 
seems  to  be  to  give  the  exact  stgDll^catEon  and  the 
difTerent  meanings  of  t«rms  in  use  in  niedicioe 
and  the  collateral  scienc^es  in  language  as  terse  as 
is  compatible  with  lucidity.  The  utmost  brevity 
and  conoUenes!*  hftTc  been  Itept  in  view.  The  work 
is  remarltabte,  too,  for  It!)  fulness.  The  enumera- 
tions and  subdivisions  under  each  wrrd  heading 
are  strikingly  complete,  as  regards alilce  the  Eng' 
lish  tonguf  and  Itie  [Angnnges  chiefly  employed 
by  ancient  snd  modern  science.  It  is  Impossible 
to  do  Justice  lo  the  dictionary  bv  any  casual  illus 
IratioD.  It  presents  to  tlie  ^^ngiish  reader  a 
■"-rtfnurh/y  scientiRc  mode  (ff  ac(\u\T\aa  a  rVch 
•olaryandoinsni  an  arenrateioxlTwirej tn»w»« 
W«De<i  (n  consoKing  wnrka  tn  a»S  ol  V\» 


three  modem  continental  langnagvs  which  an 
ricliest  in  medical  literature.  To  add  to  itsose- 
fulness  a.s  a  worlc  of  reference  some  valnabie 
tables  are  given.  Another  foaiar*  of  the  work  i* 
the  accuracy  of  Its  definitions,  all  of  which  hare 
been  checked  by  comparison  with  many  other 
standard  works  in  the  difTerent  languagcn  it  deals 
with.  A  part  from  the  boundless  stores  of  informs 
tion  which  may  be  gained  by  the  study  ofa  gn«4 
dictioimry.one'i?  enabled  by  the  work  under  node* 
torcadln'teiligentiy  any  technical  traatlM  In  any 
of  the  four  chief  modem  langua|{«s.  There  can- 
not he  two  opinions  as  to  the  great  value  and  09*- 
fulness  of  this  dictionary  as  aoook  of  r«»dy  refer- 
ence for  all  sorts  and  conditions  of  medical  mes. 
So  far  OS  we  hare  been  able  Co  see,  do  sabjeot  iiw 
been  omittedj  and  in  resfioct  of  completeness  ft  will 
be  ffluufi  dlstincih'  superior  to  any  medical  lexicon 
\  TA  VQ^Va^«^— Iwa  fMiinJiiiiiwr,  April  (>  HHk 


Lka  BaoTHxas  &  Co.'a  PnBLioATioMs — Anatomy.  6 

GMAT,  HENRY,  F.  B.  8., 

Ltelurer  m  Anatomi/  at  St,  Otorg<^»  HotpUat,  Loniim, 

Anatomy,  Descriptive  and  Surgical.  Rlited  by  T.  Piokebino  Pick, 
F.  R.  C.  S.^  Surgeon  to  and  Lecturer  on  Anatomy  at  St.  George's  Hospital,  London, 
Examiner  in  Anatomy,  Royal  College  of  Surgeonn  of  England.  A  new  American  from 
the  eleventh  enlarged  and  improvea  London  edition,  thoroughly  revi9e<i  and  re-edited 
by  William  W.  Keen,  M.  D.,  Professor  of  Surgery  in  the  Jefferson  Medical  College  of 
Fhilttdeljdiia.  To  which  is  addeci  the  second  American  from  the  latest  English  edition  of 
Landmahks,  Medical  and  Suboical,  by  Luther  Holden,  F.  R.  C.  S.  In  one  imperial 
octavo  volume  of  1098  pages,  with  685  targe  and  elaborate  engravings  on  wood.  Price  of 
edition  in  black:  Cloth,  $6;  leather,  $7 ;  half  Russia,  (7.60.  Price  of  edition  in  colors 
(see  below):  Cloth,  |7.25;   leather,  $8.25;  half  Russia,  fS.75. 

This  work  covers  a  more  extended  range  of  Bubjects  than  is  customary  in  the  onlinary 
text-bookSj  gii'ing  not  only  the  details  necessary  for  the  student,  but  also  the  application  to 
those  iletails  to  tiie  practice  of  meiiicine  and  surgery.  Ft  thus  forms  both  a  guide  for  the 
learner  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  engraving 
form  n  spectial  feature  in  the  work,  many  of  them  lieing  the  siie  of  nature,  nearly  all 
original,  and  having  the  names  of  the  variotis  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  In  thia  edition  a  new  departure 
has  been  taken  by  the  issue  of  the  work  with  the  arteries,  veins  and  nerves  distinguished 
by  different  colors.  The  engravings  thus  form  a  complete  and  splendid  series,  which  will 
greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  and  will  also  serve  to  refresh 
the  memory  of  those  who  may  Snd  in  the  exigencies  of  practice  the  necessity  of  recall- 
ing the  details  of  the  dissecting-room.  Combining,  as  it  does,  a  complete  Atlas  of 
Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy, 
the  work  will  be  found  of  great  service  to  all  physician.<<  who  receive  students  in  their 
offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a 
thorough  medical  education. 

For  the  convenience  of  those  who  prefer  not  to  pay  the  slight  increase  in  cost  necessi- 
tated by  the  use  of  colors,  the  volume  is  publisheii  also  in  black  alone,  and  maintained 
in  this  style  at  the  price  of  former  editions,  notwithstanding  its  largely  increased  size. 

Landmarks,  SMiaUami  Surffieal,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  apjiended  to  the  present  eilition  a,s  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  eiternal  surface  of  the  body  the  [Kwition  of  internal  parts.  Thus 
complete,  the  work  will  furnish  all  the  assistance  that  can  be  rendered  by  type  and 
illustration  in  anatomical  study. 


Th»  moHt  popular  work  on  anatomy  ever  written. 
It  In  aiifflrlent  u>  nav  of  It  that  thin  edition,  tlianks 
to  it.1  American  cilitor,  aurpaxAea  all  otti«r  edi- 
tion* — Jour,  of  the  Amtr.  Mid.  Aix'n,  Deo.  31, 1887. 

A  work  which  for  more  than  twenty  yean  haa 
had  the  lead  of  all  other  text-books  on  anatomy 
tliroUKhout  the  cirllised  world  comes  to  hand  In 
«uch  beauty  of  execution  and  accuracy  of  text 


large  promlae  of  the  pronpectus.     It  would  be  In- 
defd  difficult  to  name  a  feature  wherein  the  prea- 


boaks.  The  work  Is  publi.ihed  with  black  and 
oolored  pistea.  It  l^  a  marTel  of  iwok-maklng.— 
Anuriain  PrivMlwner  and  iVeux,  Jan.  21, 1888. 

Gray's  Anatomt/  la  the  moat  raaffnlrfcent  work 
upon  anatomy  whlcli  has  OTer  been  pubilahed  la 
the  Engllah  or  any  other  language.— (^nnfmoti 
UfUeal  .V«w«,  Nor.  1887. 

Aa  the  book  now  goea  to  the  purchaser  he  la  re- 
oelTing  the  be<4t  work  on  anatomy  that  iii  published 


in  any  laaKnat^e.—  Virifinui  Mai.  ifonthty,  Dec.  1887. 

Qray'a  atandard  Anatomi/  iiaa  been  and  will  be 

ent  American  edition  of  Uray  could   t>e  mended  '  for  yeani  t^e  toxt-book  for  ntudenta.    The  book 


or  tiettered,  and  It  need^  no  prophet  to  aee  that  i  needa  only  to  be  examined  to  be  perfectly  uader^ 
ttie  royal  worlc  is  destined  for  many  yeara  to  come  stood.— WrsduM^  Prtu  of  Wtit«m  Nm  York,  Jan. 
to  hold  the  Aret  place   among  anatomical  text-  I  1888. 


Also  roa  salb  sKPAjtATi — 
HOLDEN,  LUTHEB,  F.  R.  C.  8., 

Surgeon  tc  St.  Bartfwlomeic^s  and  the  FoutuVing  Horp\taU,  London. 

Landmarks,  Medical  and  Sureical.  Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Peona.  Academy  of  Fine  Arts.    In  one  l'2mo.  volume  of  148  pages.    Cloth,  (1.00. 


DUNGLISON,  ROBLEY,  M.D., 

LaU  Profti^or  of  InAtitutu  of  Mtdicim  in  tht  Jtfferum  Medical  ColUgt  of  PhUadtlphUu 

MEDIOAIi  LEXICON ;  A  Dictionarr  of  Medical  Science :  Containing 
a  concise  Explanation  of  the  various  Subjects  and  Terras  of  Anatomy,  Physiology,  Palhol- 
ogj%  Hygiene,  TherB|>eutica,  Pharmacology,  Phanniicy,  Surgery,  Oljsletrics,  Medical  Jtiris- 
prudence  and  Dentistry,  Notice*  of  (climate  and  of  Mineral  Watera.  Formula;  for  ijfficinal. 
Empirical  and  Dietetic  Preiiarations,  with  the  Accentuation  and  Etymologv  of  the  Terms, 
and  the  French  and  other  Synonymes,  so  as  to  constitute  a  French  as  well  as  an  English 
Meilical  Lexicon.  Edited  by  Richajid  J.  Dunolison,  M.  D.  In  one  very  large  and 
faaodsome  royal  octavo  volume  of  1139  pages.  Cloth,  $6.50;  leather,  raised  bands,  17.60; 
very  handsome  half  Russia,  raised  bands,  $8. 

It  hii«  the  rare  merit   thnt  It  certainly  hsa  no  rlral    Id  the  GB^IIah  language  for  aocuraoy 
aad  extent  of  reierenoea.- i.undon  Mmicol  Oautte, 
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LSA   BbOTHKRS  &   C0.'S   PUBUOATIONS — ASUitiOmfi 


ALLEN,  HAMRISON,  M.  JD., 

Professor  of  Vhyiiii>ti*g\i  in  tht  Univertity  of  Pmmgylvania. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Siirgical 
Relations.  For  the  use  of  Prataitionere  and  StiidenU  of  Medicine.  With  an  Intro- 
diictory  Section  on  Histology.  By  E.  O.  Rhakespease,  M.  D.,  Oiihlhalmoloeist  to 
the  Philadelphia  Hoepital.  C>omprisinc  813  doiible-coliimned  quarto  pages,  with  380 
ilhiBtrHlionB  on  109  full  page  lithographic  jilates,  many  of  which  are  in  colors,  and  241 
engmvinEH  in  the  text.  In  six  Bectiona,  each  in  a  jwrtfolio.  Section  L  Histoloot. 
Section  11.  Bones  and  Joints.  Section  III.  Musci.i»  and  Fasclk.  Section  IV. 
Akteries,  Veins  and  Lymphatics,  Section  V.  Nervous  System.  Section  VI. 
Organs  or  Sense,  of  Diohh-ion  and  Genito-Urisary  Oroaks,  EMBRYOiX)aY, 
Development,  Teratology,  Superficial  Anatomy,  PosT-MoRmc  Examinations, 
AKB  General  and  Clinical  Indexbb.  Price  per  Section,  $3.50;  also  bound  in  one 
Tolume,  cluth,  $23.00 ;  very  handiionie  half  Russia,  raised  bands  and  open  back,  $25.00. 
For  mil  by  luhicription  only.     Api^ly  to  the  Publuhert. 


It  Is  to  b«  considered  a  etody  of  applied  anatomy 
Id  Ita  widest  iienee — a  ■ysl^matlc  prenentatioji  of 
anch  anatomical  facte  ae  can  be  applied  to  the 
practice  of  medicine  ae  well  a»  of  fargery.  Our 
author  U  conclAe,  accurate  and  pra«?tl<;al  In  hla 
•tatementn,  and  nucceeda  Kdmtrably  In  infiialng 
an  Interest  Into  the  atudy  of  whal  is  generally  con- 
■idered  a  diT  eubject  Th«  department  of  RlKtoi- 
agy  la  treated  In  a  masterly  manner,  and  the 
around  U  traTelled  OTer  by  one  thoroughly  fkmil- 
iar  with  it.    The  lUuBtratlons  are  made  with  great 


rare,  and  are  pimply  superb.  There  Is  a«  maeh 
of  prarllcal  application  of  anatomical  poinu  to 
the  every-dar  wants  of  the  medioal  ollnlclan  m 
to  those  of  the  operating  suraeoo.    In  fact,  fev 

?;en«ral  practitioners  wiUread  the  worlc  witboot* 
eeling  of  surprised  gratification  that  so  many 
points,  concerning  which  they  may  nerer  bars 
iliougnt  before  are  so  well  presented  for  their  ooa- 
sideration.  It  is  a  worlt  which  is  destined  lo  be 
the  best  of  lu  kind  in  any  langaas*.— J 
Becord,  Not.  8^  1888. 


CLAMKE,W.  B., F.B.C.8.  &  LOCKWOOI),C.  B.,  jF.R.C.8. 

Demonatratori  of  Anatomy  at  St.  BarthcAomnc' i  Hospital  Mtdieal  School,  London. 

_  The  Dissector's  Manual.     In  one  pocket-size  12mo.  Toluine  of  396  pa^:et,  with 
49  illustrations.     Limp  cloth,  red  edges,  $1.50.    See  Student  J  Series  of  If anuaU,  ymge  i\. 

Messra.ClarkeandLockwoodhavewrittsnabook  {  intimate  association  with  studeala  eonld  hate 
that  can  hardly  be  rlralled  as  a  practical  aid  lo  the  I  given.  With  such  a  guide  as  this,  aeeoinpaaled 
dissector.  Their  purpose,  which  is  "how  to  de-  |  by  so  attractive  a  commentary  as  TT«Te«' SHryual 
■orlbe  the  best  way  to  display  the    anatomical    Applitd  Analvmi/  (same  series),  no  stodeot  oootd 


structure,"  htn  been  fully  attained.  Theyexc«lln 
a  lucidity  of  demonstration  and  graphic  terseness 
of  expression,  which  only  a  long  training  and 


Appi 

fall  to  be  deeply  aiid  absorbingly  Interested  la  llM 
■tody  of  anatomy.— JVne  Orfeonj  Madieat  and  Sm^ 
gicot  Journal,  April,  1B84. 


qntckened  by  daily  use  as  a  teacher  and  practl-    The  book  Is  intended  mainly  for  studenti^,  btit  It 

tloner,  has  enabled  our  author  to  prenare  a  work       

which  it  would  be  a  most  difficult  task  to  excaL— 


tloner,  has  enabled  our  author  to  prejiare  a  work 
which  it  would  be  a  most  difficult  tai 
7%<  Amtriean  PraclUumtr,  Feb.  tSSi. 


will  also  be  ofgreat  use  to  practitioners.    Tlieillos- 
trationa  are  well  executed  and  fUlly  elacidale  tlK 


texU— &>u(Asrn  yYoctiCioner,  Feb.  188<. 


BELLAMY,  EDWAMD,  F.  B.  C.  8., 

Sanior  Auiitant-Surgeon  to  the  Charinif-  Croet  Hui^ital,  London. 

The  Student's  Guide  to  Sureical  Anatomy :  Being  a  Description  of  the 
meet  Important  Surgical  Regions  of  the  Human  Body,  and  intended  as  an  Introduction  lo 
operative  Surgery,    In  one  12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2^ 

WILSON,  ERASMUS,  F.  R.  8. 

A  System  of  Human  Anatomy,  General  and  Special.  Edit«d  by  W.  H. 
GoBRECBT,  M.  D.,  Profeswir  of  Geneiul  and  Surgical  Anatomy  in  the  Medicsl  Colle^  «f 
Ohio.  In  one  large  and  handsome  octavo  volume  of  (ilti  IHiges,  with  397  illtutratioaik 
Cloth,  $4.00;  leather,  $5.00.     ' 

CLELAND,  JOHN,  M.  D.,  F.  R.  8., 

Profetmr  of  Anatomy  and  Phytiotogji  in  Quesn'<  CoUtge,  Oalxcay, 

A  Directory  for  the  Dissection  of  the  Human  Body. 

volume  of  178  pages.    Cloth,  $1.25. 


HARTBHORNE'S  HANDBOOK  OF  ANATOMY  ,  HORNER'S  SPECIAL  ANATOMY  AND  HI8T0L- 
AND  PHT8I0L06V.  Second  edition,  revieed.  I  00 Y.  Eighth  edition,  extttnslTely  rensml  and 
In  one  royal  I'Ano.  vo\atne  ot  &\0  va%e»,«VVViiau  \  Tciw^WkKd.  In  two  octaro  volumes  of  UHT  i*$9; 
woodcuts.    Cloth,  81.1&.        »  \    '«\^)&^(al'«wAt^^^*-  c\«!r,^^jwl 


TREVES,  FREDERICK,  F.  R.  C.  8., 

Stnior  Demonelrator  of  Analomii  and  Auutant  Surfton  at  th*  London  HotpUoL 

Surgical  Applied  Anatomy.  In  one  pocket-size  12mo.  volume  of  540  pages, 
with  61  illustrations.  Limp  cluth,  red  edges,  $2.00.  See  Studenli  Seriet  of  Matmnh, 
page  31. 

Be  has  produced  a  work  which  will  command  a  |     This  number  of  the  "Manuals  for  Stadent 
larger  circle  of  readers  than  the  class  for  wliir-h  it  j  most  excellent,  giving  Just  such  practical 
was  written.    This  union  of  a  thorough,  practical  '  edge  as  will  be  rcqiiireaforappllcallon  in  re 
acauaintance  with  Ihene  fundamental   branches,  '  the  ii^uries   lo  which  the  living  body  i»  li 


In  one  ISSoT 


Lea  Brothebs  &  Ck>.'8  Publioatioms — Physics,  Physiol.,  Anat. 


J>BAI*JEB,  JOHN  C,  M.  D.,  LL.  D., 

Profawrr  of  Chemutry  in  the  Vniversittf  of  tht  City  of  New  York. 
Medical  Physios.     A  Text-book  for  StudentH  and  Practitiunere  of  Medicine.    In 
one  octa70  volume  of  734  pages,  with  376  woodcuta,  moetly  original.   Cloth,  $4. 

FROM  THE  PREFACE. 
The  fact  that  a  knowledge  of  Pliyvics  is  imlispeosalile  to  a  thorough  understandincr  of 
Medicine  has  not  lieen  as  fully  realized  in  this  country  as  in  Europe,  where  the  ailiuirable 
works  of  Despl.tts  and  Gariel,  of  Kiil>erUun  and  of  numerous  German  writers  constitute  a 
branch  of  educHtiunul  literature  to  which  we  rjin  show  no  piirallel.  A  full  appreciation 
of  this  the  author  tnuts  will  he  sufficient  justitiintion  for  ptiicing  in  W>k  form  the  sub- 
stance of  his  lectures  on  this  deiiartrueut  of  science,  delivered  during  many  years  at  the 
Dniveruity  of  the  City  of  New  York. 

Broadly  speaking,  this  work  aims  to  impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  this  object  whatever  experience  the  author  has  gained  during  a  long  period  of 
teaching  this  special  branch  of  applied  science. 

No  man  In  America  wai  bett«r  fltt«d  thkn  Dr. 
Draper  for  the  task  he  underlooU,  and  he  ha-*  pro- 
vided the  HtudeDt  and  practitioner  of  inedlolae 
with  a  volume  at  oooe  reaiJahle  aod  thorough. 


While  all  enlightened  phyolelan^  «lll  agn-elhal 
a  knowledge  of  physiofl  IM  deHlnible  for  tii(>  meill- 
cal  .^ttident,  only  thoue  uutualty  engaged  in  the 
tea'^hlag  of  the  primary  subjeote  can  be  fully 
aware  or  the  difficultiea  encounlerei  by  studente 
who  attempt  the  stndy  of  thefte  snbjectt  without 
a  knowledge  of  either  physios  or  chemistry. 
These  are  especially  felt  by  (he  tesotaer  of  physi- 
ology. 

It  if,  however,  Imposslhle  for  him  to  Impart  a 
knowledge  of  the  main  flact«  of  hts  subject  and 
establish  them  by  reafron*  and  experimental  dem- 
onstretioD,  and  at  the  same  time  undertake  to 
leach  nb  mitw  the  prlnolplesof  chemistry  or  phys- 
iea.  Hence  the  deslraDllitv,  we  may  say  the 
nea—stty.  for  some  such  work  as  the  present  one. 


Kven  to  the  student  who  Ufu>  »ome  knowledge  of 
phyels*  this  book  Is  useful,  a»  It  shows  him  lie 
applications  to  the  prof^snion  that  he  hasi  chosen. 
Dr.  Draper,  as  an  old  teacher,  knew  well  the  ditU- 
oultle<  lo  be  encountered  in  hrloglnc  lii«  tiubjeot 
within  the  graap  of  the  average  fiiideni.  and  that 
he  has  succeeded  so  well  proves  once  more  that 
the  man  to  write  for  and  examine  students  Is  the 
ooe  who  has  taught  aod  is  teaching  them.  The 
book  Is  well  printed  and  fully  ilUmtraied,  and  In 
every  wav  deaervss  grateful  recognition.— TA< 
Uonlrtal  Ittdicat  Joumai,  July,  1880. 


ROBERTSON,  J.  McGregor,  m.  a.,  m.  b., 

Muii-hetui  Denutrutrator  of  Physioiogv,  Oniverntiy  of  OUugov, 

Physiological  Physios.    In  one  12mo.  volume  of  537  pages,  with  219  illustrm- 
tions.     Limp  cloth,  f2.00.     See  StudenU  Seriet  of  Manaalt,  |)age  31. 

The  title  of  this  wnrk  sufficiently  explains  the  I  ments.  It  will  be  found  of  great  value  (o  the 
nature  of  Um  contents.  It  Is  designed  as  a  man-  practitioner.  It  is  a  carefully  prepared  book  of 
Dal  for  the  student  of  medicine,  an  auxiliary  to  reference,  concise  and  accurate,  and  as  such  we 
histext-l>ooklDphysiology,andltwouldbepartlcn-  heartily  recommend  il.~-JoumiU  of  tht  Amtncan 
larly  useful  as  a  guide  to  his  laboratory  expert-  !  Utiieai  Auociatum,  Dee.  6. 1884. 

DALTON,  JOHN C,  M.  n., 

Pi-oftitor  Ementua  ttf  PKysioiogy  in  ttu  CbUege  of  Phytieiaru  and  Surgeons,  Nme  York. 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
L  Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood.  In  one  handsome 
H^2mo.  volume  of  293  pages.     Cloth,  $2. 

n 

loi 


Dr.  L*»It«n'Hwork  Is  ths  fruit  of  the  d^«p research  i 
if  R  cultured  mtnd,  and  to  the  bus/  practitioner  tt 
eftDDot  fall  to  b«  a  source  of  in*itructlon.  It  irlll 
loHpire  him  with  afeeling  of  Eratilude  aad  adralr- 
atloD  for  thoMe  plodding  workers  of  olden  timea,  | 
who  laid  the  foundation  of  the  magnificent  temple 
of  medical  soience  an  It  now  aUMan.—Xew  Ort«an$ 
M*dienl  and  SurgietU  Joumai,  Aag.  IB85.  ' 

In  the  prorresa  of  phyalological  study  no  fact  i 
waH  of  greawr  moment,  Done  more  completely  ' 


roroiutfonlsed  the  theories  of  teachers,  than  the 
dtncorery  of  the  circulation  of  the  blood.  This 
exptalnfi  the  extraordinary  Interent  it  has  to  all 
medical  hiHtorfanf*.  The  rolume  before  Uf«  Is  one 
of  three  or  four  which  have  been  written  within  a 
few  years  by  American  phyfiiciana.  Itlsinseraral 
respectti  the  most  complete.  The  volume,  though 
■nnall  in  sfse,  la  one  of  the  most  oredltania  ooO' 
tributionsfroman  Amerlcanpen  to  medical  history 
that  hafl  ap f wared.— Jtfsd.  4  ^uf^.  &ep^  Deo. «,  U64. 


BELL..F.  JEFFREY,  M.  A., 

Profeuor  of  Cowiparnlwe  Anatomy  at  King's  QUUgs,  London, 

Comparative  Physiology  and  Anatomy.   In  one  12mo.  volume  of  661  \y»fee, 
with  229  illustrations.   Limp  clot  h,f2.0U.    See  •SVw/cnte' S«ria  o/' 3fanua/s,  page  31. 

it  the  best  work    In    existence    In    the  English 


The  manual  in  preeminently  a  student's  book — 
clear  and  simple  In  language  and  arrangemenL 
It  Is  well  and  abundantly  Illustrated,  and  Is  read- 
able and  interesting.    On  the  whole  we  consider 


igllSI 

language  to  place  in  the  hands  of  the  medical 
studenL — Bristol  UaHtQ-Qiirurgieal  Joumai^  Mar. 
lg«6. 


ELLIS,  GEORGE  VLNER, 

Emeritus  Profusor  of  Anatomt/  in  University  CoIUqs,  Lonicm, 

Demonstrations  _  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  very 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.   Cloth,  $4.25;  leather,  16.26. 

ROBERTS,  JOHN^,,  A.  M.,  M.  D^ 

Luturer  in  Anatomy  m  the  Vnivtrsity  of  PennMylvamlA, 

The  Compend  of  Anatomy.    For  oae  in  the  diasecting-room  and  in  preparing 
ir  examinations.     In  one  16mo.  volume  of  196  pages.    Limp  cloth,  76  ceixta.  * 
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CMAPJHAJ>r,  HENRY  C,  M.  D., 

Profaior  nf  Iruliluin  ,.■/  Htdiciiu  and  tltiital  Jurit.  in  (A4  Jffenon  Mtd.  (ML  of  Pi 

A  Treatise  on  Human  Physiology.     In  one  handsome  octaTo  rolnme  of 
925  pages,  with  605  fine  engravings.     Clolh,  $5.50;  leather,  $6.50. 

It  reprewDt*  rrrj  tuUy  the  rxlating  •l*l«  o(  farther,  anil  th«  Utter  will  find  entcrtalBiDcal  tad 
physiology.  The  prevent  work  has  a  fpeclal  ralne  \  ioBtructlon  In  cm  admirable  book  of  refervnca.— 
to  the  student  and  practltioaeT  an  deroted  more    XortX  Carritiwi  MedicnL  Jovmal^  Not.  UST. 

<0  the  practical  appllMUion  of  well-known  truth*       _,.  .  .  ,   , .     ,,.^,,  ,     ,^t 

which  the  adranie  of  science  has  giren  to  the    ^The  work  certa  nly  commend.  tt»«lf  to  bgh 
profession  In  this  department,  which  may  be  con-  !  »«odent  and  prMtllioner.   *bal  Ui  moel  demaoM 
■Idered  the  foundation  of  rational  medir-ioe.-Su/- '  by  'he  pro«re»lf  e  physician  of  to-day  ta  an  a*M 
faU>  MrdicalandSufgiaU  Jourrinl,  beclSxT.  1  «at'on  of  pliysjolOKy  to  practical  t)<<^Bp«itieMr 

Matteis  which  hare  a  jiractlcal  bfarfng  on  the  |  lhl»"ork  isadecided  ImproTement  In  thlarji«| 
practice  of  medicine  are  lucidly  expressed;  tech-  ow  other  works  in  the  market.  It  will  ceil IM^ 
nieal  matters  are  giren  in  minute  detail;  elabo-  ^*ji*^  !"°°*«'',S?*  ™''"''''*  »«»«-booka- 
rate  directions  are  stated  for  the  guidance  of  sia-  '  '" 
dents  in  the  laboratory.  In  every  respect  the 
work  fulfiU  Its  promise,  whether  as  a  complete 
treatise  for  the  student  or  for  the  physician ;  for 
the  former  It  Is  so  complete  that  he  need  look  do 


lltdital  Age,  Not.  2S,  1887. 

It  is  the  production  of  an  author  delighted  with 
his  work,  and  able  to  inspire  stodents  with  an  e>- 
thoalasm  akin  to  his  own. — .^maneon  i^^etiti 
and  ScM,  KoT.  li,  U87. 


jyALTON,  JOHN  C,  M.  D., 

FrofetMfr  oi  Physiolofry  in  Ihe  Collet  of  Physicians  and  Surgtons,  Nfv   Tfurk,  etc 

A  Treatise  on  Human  Physiology.  Designed  for  the  ose  of  StudeD4s  tad 
Fractilioners  of  Medicine.  Seyenth  edition,  thoroughly  revised  and  rewritten.  Inoaw 
very  handsome  octavo  volume  of  722  pages,  with  252  beautiful  engravings  on  wood.  Clotk, 
ffVOO;  leather,  $6.00. 


Prom  the  first  appearance  of  the  book 
taTorlte,  owing  as   well 


11  has 
been  a  laTorite,  owing  as  well  to  the  author's 
renown  as  an  oral  teacher  as  to  the  charm  of 
simplicity  with  which,  as  a  writer,  he  always 
aacceedn  in  investing  eTen  intricate  subjects. 
It  must  be  gratifying  to  him  to  obserre  the  fre- 
quency with  which  his  work,  written  for  students 
and  piactitionerf,  is  quoted  by  other  writer*  on 
physiology.  This  fiict  attests  Its  Talue,  and,  in 
great  measure,  Its  originality.  It  now  needa  no 
anch  seal  of  approbation,  howeTer,  for  ibe  thoa- 
aands  who  hare  stndied  it  In  its  Tarioaa  •dilion* 


haTS  neTer  been  in  any  doabt  as  to  ita  atarliaf 
worth.— A',  r.  Miiicat  Joitrnal,  Oct.  1881. 

Professor  I>alton's  well-known  and  de^eiTsdly- 
appreciated  work  has  long  pasaed  the  atege  it 
which  it  could  be  reviewed  in  the  ordinary  aeaaa. 
The  work  is  eminently  one  for  the  medical  pn»> 
titloner,  since  it  treats  most  fully  of  tboeebraiiebts 
of  physiology  which  hsTe  a  dlr«ot  bearing  ''^^ 
diagnoets  and  treatment  of  disease.  The  t 
one  which  we  can  highly  recommend  to 
raadera.— DuWin  Journal  of  MtdUai  Scisiu*, ' 


ranetas 
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.FOSTER,  MICHAEL,  M.  D.,  JP.  R.  8., 

PreUetor  in  Phyxiologv  and  Felimf  of  7Wm<y  OAftgt^  Oimbridgt^  England, 

Text-Book  of  Physiology.  New  (fourth)  and  enlarged  American  fircan  ihc 
fifth  and  revised  English  edition^  with  notes  and  additions.     Prepurimj, 

A  REVIEW  OF  THE  FIFTH  ENGLISH  EDITION  IS  APPENDED. 
U  Is  deliKlitftil  to  meet  «  book  which  de!>«rTefl  1  tion«,  and  hif)  energies  are  n<>t  fritt«re<l  mw%y  tad 
only  unqualified  praise.  Such  a  hook  in  now  before  degeuervted  on  petty  and  triTittI  detAilv.  ReTi««> 
na.  It  in  ID  all  respecuan  ideal  texl*book.  With  a  I  lug  this  rotutne  m»  a  whole  we  are  )UBti6«d  in  Mf- 
oomplete,  accurate  and  detailed  knowledge  of  hie  I  ing  that  it  i<>  the  '^nly  thoroughly  good  l«xt>bo(» 
subject,  the  author  hae  tucceeded  In  gtrjng  a  |  of  physiology  In  the  bngU^h  laogtiage,  and  thilb 
thoroughly  consecutlTe  and  phllonophic  account  j  is  probably  the  best  text<book  m  «ny  langttaga 
of  the  science.  A  student's  attention  is  kept  — Stknbvrgk  Mtdietd  Journal^  DecembtT  IWD. 
throughout  fixed  on  the  great  and  salient  qtM»- 1 

:power,  henry,  m.  b,,  f.  r.  c.  s., 

Bxmniner  tn  Phyinotogy,  Royal  CoUtgt  of  SvrgtonM  of  Bnglond, 

HumSkD  Physiology.  Second  edition.  In  one  haodiome  pocket-eiie  12mo.  toI- 
lune  of  396  pp.,  with  47  illustrations.   Cloth,  11.50.   See  Shufail^  Seria  of  Manuale,  p.  31. 

SIMON,  W.,  Ph,  D.,  M.  n., 

Proftuor  of  Chemtttry  and  Taxitolttgy  m  (A«  CbUaM  of  Pkgnciant  and  Surgmmi,  Balhmv*,  <^ 
Pn^oKir  of  CTifmufny  in  the  Maryland  CoUegt  of  Pharmaa/. 

lfft»m^1  of  Chemistry.  A  Guide  to  Lectures  and  Laboratory  work  for  B^nnerj 
in  Chemistrr.  A  Teit-lxwk,  speciallv  adapted  for  Students  of  Pharmatnr  and  ^Inlirine. 
New  (second)  edition.  In  one  8vo.  vol.  of  478  pp.,  with  44  wiKxlcuts  and  7  (x>lored  plate 
illustrating  56  of  the  most  important  chemical  tests.    Cloth,  f3.2d. 


In  this  book  the  author  has  endeaTored  to  meet 
the  wants  of  the  student  of  medicine  or  pharmacy 
In  regard  to  his  chemical  studies,  and  he  has  suc- 
ceeded In  presenting  his  subject  so  clearly  that  no 
one  who  really  wishes  to  acquire  a  fair  knowledge 
of  chemistry  can  frtil  to  do  so  with  the  help  of  tms 
work.  The'largest  seclloD  of  the  t>ook  H  natarally 
that  devoted  to  the  consideration  of  the  carbon 
eompounds,  or  organic  chemistry.    An  excellent 


feature  Is  the  introduction  of  a  nizmber  of  | 
showing  the  T«rtoas  colors  of  the  moet  Im^ 
chemical  reactions  of  the  metallic  salts,  c' 
of  the  alkaloids,  and  of  Ihe  nrloary  taata. 
part  treating  of  physiological  chemistry  the  fl 
on  analysis  of  tne  urme  will  be  found  Tery  : 
cal.  and  well  salted  to  the  needs  of  the  prncti 
of  madiolna.— rk<  ttmiwal  Btord,  May  V,  >' 


Wohler's  Outlines  of  Organic  Chemistry.    Edited  by  Frmo.    Trscslated 
by  Ira  Ke.M8en,  M.  D.,  Ph.  D.     In  one  12mo.  vuhinie  of  550  pages.     Cloth,  $3. 


liKHMANN-S  MANUAL  OF  CHEMICAL  PH1r-8- 
lOLCKiT.  In  one  ocuto  Toluma  of  StI  pagee, 
with  41  llliif.lr»ll..ns.     aoth,»8.SS. 

CARPKNTKR'S  HUMAN  I'H«910L0GY.  Edited 
by  UaiiBT  I'owaa.    In  one  oetavo  To\um«. 


CABPKKTKR'3 PRIZE  ES8AT  OSTHECSKAND  | 
Asnx  or  AixnaoLic  Ligcoaa  u  BaaLta  an  Dlf  J 
aASL  With  explanations  of  •oieaUfle  •otda.Siaail  I 

,    '\amo.   Vt«  v*S>a.    Clotb,  tO  oaoia. 
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FRANKLAND,  E.,  D.  C.  L.,  F. R.S.,  d-JAPr,  F.  R.,  F.  I.  C, 


Profaiufr  of  Cfiemistry  in  the  A'ormai  School 
of  Sriencf,  London. 


A*9iJit,  I^-of.  of  Chemistry  in  the  NorvuU 
School  of  ikience,  London. 


Inorganic  Chemistry.    In  one  handsome  ocUvo  volume  of  677  page«  with  &l 
woodcuts  and  2  plates.     Cloth,  ^3.75  ;  leather,  |4.76. 

This  work  shouUi  fiuperfiede  other  works  of  its  i 
clft.««  in  the  medical  ooIlPKe''-  It  Ifloertainlv  better  , 
adA[>leitthftti  Any  work  upon  chttmitttry.witn  which  | 
we  are  acqiiainled,  to  impftrt  that  cfear  and  full  i 
knowledge  of  the  Bcienco  which  studentfl  of  med-  ' 


This  excellent  treatine  will  not  fail  to  take  Itn 
pln(!e  as  one  of  the  very  best  on  the  subjecl  of 
which  It  treats.  We  hare  been  much  pleased 
with  the  comprehensive  and  lucid  manner  in 
which  the  dimcultlea  of  chemical  notation  and 
Icine  Mhould  have.  PhyMcian^  who  feel  that  thoir  j  nomenolature  have  been  cleared  up  by  the  writ«re. 
chemical  knowledge  in  behind  the  time?,  would  I  U  fihowH  on  every  pace  tbat  the  problem  of 
do  well  to  devote  some  of  their  leiflure  time  to  the  rendering  the  obecuritiea  of  this  ncienoe  ea»y 
ntudr  of  this  worlc.  The  descriptions  and  demon- |  of  comprehension  has  long  and  sucoeesfully 
strations  are  made  so  plain  that  there  is  no  dlffl-  enKaged  the  attention  of  the  authors. — Medical 
calty  In  understanding  them.— Oirurinmifi  Medical  ■  and  Surgical  Beporter^  October  31, 1885. 
N€w$,  Jaoaary,  18W.  I 

FOWNF8,  GEORGE,  Fh.  D. 

A  Manual  of  Elementary  Chomistrv;  Theoretical  and  Practical.  Em- 
bodying Watts'  Phytieal  and  Inorganic  ChemistTj.  New  American,  from  the  twelfth  Engligh 
edition.  In  one  large  royal  I'irao.  volume  of  1061  pages,  with  168  illnstrationa  on  wood 
and  a  colored  plate.     Cloth,  f 2.75;  leather,  $3.2.5. 


JVim«'  Climittry  hu  b»«n  t  ntiindard  text- 
book upon  ehemintry  for  many  ye&r.i.  [t«  m«rlt« 
are  T«iV  fully  known  by  chemiMts  and  phyiticians 
eT«rywnere  in   "  ' 


in  thin  country  and  In  Kngland.  Ab 
the  (tcience  has  advanced  by  tho  makinx  of  new 
diaoorerlea,  tlie  work  hax  been  revlaed  so  as  to 
keep  It  abreaat  of  the  times.  It  has  steadilv 
maintained  It«  position  to*  a  text-book  with  medi- 
oalsuidents.  In  thisworkare  treated  fully:  Heat, 
LiRht  and  Eleotrlcitv,  including  Magnetl«nn.  The 
influence  exerted  by  these  loroea  in  chemical 
action  upon  health  and  disease, etc.,  1b  of  the  most 
Important  kind,  and  should  be  familiar  to  every 
medical    practitioner.     We    can    commend    the 

ATTFIELD,  JOJ£N,  M.  A.,  Ph.  D.,  F.  I.  C,  F.  R.  S.,  Etc. 

ProfMiuyr  of  Praetifal  C(flmw/n/  to  the  PhiTinaceutifal  Sonety  of  Qreat  Britain^  €te. 

Chemistry,  General,  Medical  and  Fharmaceutical;  Including  the  Chem- 
JBtry  of  the  U.  S.  Pharmacoixria.  .A  M.iniml  of  the  tteneml  Principles  of  the  Science, 
and  their  Application  to  Me»licine  and  Pharmacy.  A  new  American,  from  the  twelfth 
English  edition,  specially  reviifed  hy  the  .Author  for  America.  In  one  handsome  royal 
12mo.  volume  of  782  pages,  with  83  ilhiBtmtionB.   Cloth,  $2.75;  leather,  |3.25. 


work  as  one  of  the  very  best  text-books  upon 
chemistry  extant. — (^neinnatt  Med.  iV«wf,  Oct. '8ft. 
Of  all  tne  works  on  chemistry  Intended  for  tbe 
use  of  medical  students,  Fownen*  Chemintru  U 
perhaps  the  most  widely  used.  Its  popularity  la 
based  upon  Its  excellence.  This  last  edition  con- 
tains all  of  the  material  found  in  the  preTioas, 
and  It  is  also  enriched  by  the  addition  of  Watta 
PKywal  and  Inorganic  ChemUtry.  All  of  the  mat- 
ter is  brought  to  the  present  standpoint  of  chemi- 
cal knowlednte.  We  may  safely  predict  for  this 
work  a  continuance  of  ttie  fame  and  favor  it  enloya 
among  medical  sttidents.— AVio  Orltane  Meiiteal 
and Snrftical  Journal,  March,  1886. 


Attfleld's  Chemistry  is  the  most  popular  book 
among  students  of  medicine  and  phatmacy.  This 
popularity  ho."^  a  good,  suhstttnlial  basis.  It  reste 
upon  rettlnierits.  Atlneld's  work  combines  in  the 
happiest  mnnncr  A  clear  exposition  of  the  theory 
of  chemistry  with  the  jractioal  application  of  this 
knowledge  to  the  everyday  dealings  of  the  phy- 
sician and  pharmacist.  His  discernment  is  shown 
not  only  in  what  he  puts  Into  hie  work,  but  also  In 
what  he  leaves  out.  His  tiook  is  precisely  what 
the  title  claims  for  it.  The  admirable  arrangement 
of  Ihe  text  enables  n  reader  to  get  a  good  Idea  of 
ebemisLry  without  the  aid  of  expenmente,  and 


again  It  la  a  good  laboratory  gtilde,  and  flnally  It 
contains  snch  a  mass  of  well-arrnnged  Information 
that  It  will  always  serve  as  a  handy  bonk  of  refer- 
ence. He  does  not  allow  any  unutllixable  knowl- 
edge to  slip  Into  bis  book:  his  long  years  of 
experience  have  produced  n  work  which  Is  both 
sclentiffc  and  practical,  and  which  sliuts  out 
everything  in  tne  nature  of  a  superfluity,  and 
therein  Ilea  the  secret  of  Its  success.  This  last 
edition  shows  the  marks  of  the  latest  progress 
made  In  chemistry  and  chemical  teaching.— :Vsw 
Orttaiu  MMeal  and  Surgical  Journal,  Nov.  1889. 


BLOXAM,  CHARLES  L., 

ProfMsor  of  ChemiAtry  in  A'iny'«  CtUfege^  Londott, 

Chomiatry,  Inorganic  and  Organic.  New  American  from  the  6/lh  Lon- 
don edition,  tl)oroughly  revised  and  raucFi  imnroved.  In  one  very  handsome  octavo 
volume  of  727  pa^e«,  with  292  ilhistrationa.    Cloth,  12.00;  leather,  $3.00. 

the  best  manuals  of  general  oherotstry  tn  the  Eng- 
llfih  langtiagc.— D^froiY  Lnncet,  Feb.  1884. 

We  know  of  no  trpfttl?ie  on  chemistry  which 
contains  so  mnch  practical  information  In  the 
same  numl>erof  pages.  The  book  can  b>?  readily 
adapted  not  only  to  ihe  needs  of  thone  who  desire 
a  tolerably  complete  course  of  chemistry,  but  iilso 
to  the  need.^  of  tliose  who  desire  ooly  a  genornl 
knowledge  of  Lhe  subject.    Wo  take  pleasure  (n 


Comment  fl-oro  us  on  this  standard  work  is  al* 
most  superfluous.  It  differs  widely  In  scope  and 
aim  from  thai  of  Altfield,  and  in  Its  wav  is  equally 
beyond  crltirinm.  It  adonis  the  mo^lJireol  meth- 
ods in  stAtIng  the  prinripl^'s,  hyjwthesei*  and  fuels 
of  the  science.  Its  JanKunge  Is  so  terse  and  lut^ld, 
and  its  arrang<>ment  nf  matter  so  Iogl<:»l  tn  se- 
quence that  Uio  student  never  has  occasion  to 
complain  that  ohcint.'^try  N  a  hard  study.     Much 


attention  is  paid  to  experimeniHl  illustratloDS  of  |  recommending  this  work  both  as  a  satlnfaotory 
chemical    principles   and    phenomena,    and  the  j  text-book,  and  as  a  useful  book  of  reference.— ^o*- 
modeof  conductlngthesoexperimctils.    The  book     ton  Medical  and  Surgical  Jimmal^  June  19, 1884. 
maintains  thepoeltlon  it  ha.*t  always  held  as  one  of  I 

GREENE,  WILLIAM  m,  M.  2>., 

[>cn%omtT'\i'->r  of  Chemittry  tn  the  MtdienS  Depnrtment  of  the  Univergity  of  Penngylvania, 

A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.  Basetl  upon  Bow- 
man's Me<iirjii  Chemistry.  In  one  ]2mo.  vohime  of  310  pagee,  with  74  illus.  Cloth,  $1.75. 
It  Is  a  concise  manual  of  three  huudred  pages,  j  the  recognition  of  oompounds  due  to  pathologlcnt 
glTlng  an  excellent  summary  of  the  best  methods  conditions.  The  aeteotlon  of  polsona  la  It^-^vakV 
of  analysing  the  liquids  and  solida  of  the  body,  both  i  with  sufl&ctent  €a\'n«tia  tox  >Xv«  v^tv^aa  «\>^«^An^ 
for  the  estimation  of  their  normal  constituent  and  \  d«aiOT  vt«cVUVoTk«i. — Bu4tun\  JUo^  C^m.  ^^^«C^^- 
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BEMSENf  IRA,  M,  D.,  Ph.  !>., 

ProftMOr  of  ChefHMtry  in  the  Johnit  Hopkinx  Vnivergily,  Baltimore 

Frinoiples  of  Theoretical  Chemistry,  with  special  reference  to  the  Constila- 
tioi)  of  Chemical  Compoundft.    New  (third)  and  thoroughly  revised  e<lition.    Inonehaod- 
some  royal  ]2mo.  vohiiue  of  316   pages.     Cloth,  $2.00 
This  work  of  Pr.  Remoen  is  th«,Tery  text-book    exuminatfon  of  college  facnltles  as  tA<  t«xt*tiookef 


nepil«<1,  and  the  medical  Htndent  who  \\%»  tt  at 
his  flngero'  ends,  ho  to  ^pefik.oan,  if  he  ohooeep, 
make  nimnelf  familiar  with  any  branch  of  chem* 
lalry  which  h*>  may  de8ir«t«  purjiue.  It  would  be 
difficult  indeed  to  find  a  more  Incld,  full,  and  at 


chemicnl  in^truotion.— ^.  Loui*  MvdxetU  and  Sttt- 

gicnl  Jourftni,  January,  1888. 

It  iff  a  hefiiihful  sign  when  w»ft«e  ft  demaDd  for 
a  third  fdtiicn  of  Kuoh  a  book  a?  thIiK.  Thi«  edi- 
tion i^  Iftrxer  than  the  la»i  by  about  ^eTenly-fivt 


the  same  time  compact  explication  of  ttte  philov-  \  page's,  and  much  of  It  haa  Been  rewritieD.  Uitit 
ophy  of  cbemliitry,  than  the  book  before  nf>,  and  i  brlngiDK  tt  fblly  abreaiit  of  the  lateM  lDTe«ilga* 
wa  VecommeDd  It  to  the  careful  and  Impartial  1  tion0.^iV.  Y,  Medtcat  Jownat,  Dec  A1,  IMT. 

CHARLES,  T.  CRANSTOTJN,  M.  D.,  F.  C.  8.,  M.  8., 

Formerly  A^st.  Prof,  nnd  Demf>n*L  of  Chtini*fry  and  Chemical  Phijsici,  Qmai'a  CbtUgt^  Jatfltt 

The  Elementa  of  FhysioioRical  and  Pathological  Chemistry.  A 
Handbook  for  Me<!ical  Student*  and  Practilioners.  Containing  a  general  ftccoitnt  of 
Nutrition,  Fooda  and  Digestion,  and  Uie  Chemistry  of  the  Tissues,  Organs,  Secretion*  and 
Kxcretions  of  the  Bmly  in  Health  and  in  Disease.  Together  with  the  zuethods  for  pre- 
paring or  separating  their  chief  (*on8tituentH,  nn  also  for  their  examination  in  detail,  and 
an  outline  syllubua  of  a  practical  o^urse  of  imitniction  for  students.  In  one  handsome  octaro 
Tolume  of  463  pages,  with  38  wocnlcut*  and  I  colore<l  plate.     Cloth,  $3.50. 

Dr.  Charleft  Ifi  fully  ImprcMed  with  the  tmpor-  j  nowadayfi.  Dr.  Charlef  haA  derot^d  mncb  iMt 
iance  and  practical  reach  of  his  subject,  and  he  I  to  the  elucidation  of  urinary  my^terlea.  He  aom 
haa  treated  it  in  a  competent  and  instructtTe  man-  ;  thin  with  much  detail,  and  yet  )o  a  prvcticftl  aail 
ner.  We  cannot  recommend  a  better  book  than  ■  intetligiblc  manner.  In  fact,  the  aulDor  has  HUf^ 
the  present.  In  fact.  It  fillnagap  in  medical  text-  |  hU  ho<ik  with  many  practleaJ  hints.— JIfedicoJ  A«^ 
books,  and  that  if<  a  tlittig  which  can  rarely  be  aaid  ,  ord,  December  20, 1844. 

HOFFMANJf,  F„  A.M., Ph.IK,~Jb  POWER,  F.B.,  Ph.D., 

Ptthlic  A  naltfHt  to  the  Slate  of  Neio  York.  Prof,  of  A  nai,  Chom.  in  ths  Phil,  CUL  of  Phmtrntip. 

A  Manual  of  Chemical  AnalyBis,  as  applied  to  the  Examination  of  Mcdidoal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
FharmaciHts,  PhysicianH.  Druggists  and  Manufacturing  Chemifit&  and  Pharmaceutical  and 
Medical  titudentB.  Third  edition^  entirely  rewritten  and  mucn  enlarged.  In  one  rerr 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.    Cloth,  $4.25. 

tion  of  them  aln^Iarly  explicit.    MoreoTer,  U  b 
exceptionally  free  from  typographical  errors.  Wt 


We  oongratulate  the  author  on  the  apix'amnce 
of  the  third  editiooof  thin  work,  piiblli^hed  for  the 
first  time  in  this  country  aJMO.    It  Ip  admirable  and 


country 
the  information  it  undertaken  to  supply  in  both 
eztensiTe  and  trufttworthy.    The  aelecilon  of  pro- 
I  for  determining  the  purity  of  the  aubHUui- 
I  of  whioh  it  treats  IB  excellent  aod  the  deecrip- 


hare  no  healtAtlon  in  recommendlag  It  io  chcM 
who  are  eogaged  either  In  the  manufacttire  or  tb« 
testing  of  medicinal  chemlcale. — London  PHmm» 
emitiaU  Journal  ami  TVoMociiona,  IMS* 


CLOWES,  FRAJTK,  X>.  Sc,  London, 

Seitior  Scienfe- Manter  at  the  High  School,  ymecrutl&^ndtr-Lym*,  tU. 

An  Elementary  Treatise  on  Practical  Cbemiatry  and  QaalitatiT» 
Inorganic  Analysis.  Specially  adaT>te<i  for  use  in  the  Laboratories  of  Schools  uA 
Colleges  and  b;  Begianers.  Thinl  American  from  the  fourth  and  revised  English  edition. 
In  one  very  handtiome  rojal  12mo.  volume  of  3ST  {lages,  with  65  illustrations.  Clotk, 
12.50. 


This  work  bw  looft  been  a  farorlte  with  labora- 
tory InatructorB  on  aroouDt  of  Ito  8yi>t«matlc  plao, 
carrying  the  attidentfttfp  by  ptepfrum  thesimpleNt 

aueslionii  of  chemical  analysis,  totiie  morB  reoon- 
it«  nrobiemfi.     Features  (|tute  afl  commendable  I 
are  the  regularity  and  eysleia  demanded  of  the  j 


ntudect  In  the  performance  of  each  aaalyik 
These  oharacteriscice  are  preeerTed  In  the  prcMMt 
edition,  which  we  can  heartily  recommend  aa  ant. 
isfactnry  gtiidc  Tor  the  student  of  ioor^anlo  ehein- 
ica)  analysis. — AVic  York  Mtdiatl  Jowntal,  Oct.  I, 
188S. 


BALFE,  CHARLES  H.,  M.  D.,  F.  B.  C.  i*., 

Aaintant  PhyAicinn  at  the  Loudon  Hospital. 

Clinical  Chemistry.     In  one  pocket-size  12mo.  volume  of  314  pa([M,  with  IS 


illnstrations.  Limp  cloth,  red  edges,  $1.50. 
This  is  one  of  the  most  Instructlre  little  works 
that  we  have  met  with  In  a  long  time.  The  author 
la  a  physician  and  physiologist,  as  well  as  a  chem- 
ist, consequently  the  book  is  unmialtHedly  prac- 
tical, telling  the  physician  Just  wliat  he  ought  to 
know,  of  the  applications  of  chemistry  In  medl- 


See  Slvdent»'  Serie*  of  Manuait,  f»gt  31. 
cine.  Dr.  Kalfe  is  thoroughly  acquainted  with  Un 
latest  contributions  to  his  science,  and  it  t.  qnlta 
refreshinK  to  find  the  subject  dealt  with  so  clearly 
and  simply, yet  in  such  erident  harmony  with  tA« 
modem  8Clentlflo  methods  and  spirit.— JfaAaai 
Rtarrd,  Febniaty  2, 1884. 


CLASSEN,  ALEXAJfiDER, 

Profennor  in  the  Royal  Polytcchnif.  Srhool,  Aix-la-(^pMc. 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and 
Edoar  F.  Smith,  I'h.  D.,  Assistant  Professor  of  Chemistry  in  the  Towne  Sci 
University  of  Penna,     In  one  12mo.  volume  of  324  pages,  with  36  illus,     CliUi,  j-ma'. 

7t  la  probably  the  best  icanitti  of  an  elementary  <  and  then  advanclnfc  to  the  analysis  of  mlnarala  and 
nature  extant,  iosomucb  aa  \\x  tnelbodfi  ue  \be  ,  %uch  nroducta  as  are  met  with  in  anpllad  ehaoil^ 
beiL  it  (eacbes  by  examples,  commencVns  <n\V\v  \  Vrj.  \^  \s  «n  V^&SsvA^wble  book  for  aa4«ats  la 
fiBgle    determinations,   followed  by  »ev»r»V\oM,\  cYvernVsV-ti-— BosW^JmirMilal  o<«iiiM*ni,Oct.  IJT» 


r 


Lea  Bbotbkks  &  Ck>.'8  Publications — Pbarm.,  Alat.  Med.,  Therap.  1 1 


HABE,  HOB  ART  AMORY,  B.  8c.,  M.  D., 

Oiflienl  Profetfor  of  DilVUfi  of  Cfitldrett  and  Dsmntutfrnttir  of  Th'rnp'atir)!  in  th9  Univerritf/  o/ 
Prnti^ylvanfi ;  StXf  elan/  <if  the  Convenlton  for  Oie  Rmiiiiin  of  the  United  Sintu  Phamacopana  of 
W.M. 

A  Text-Book  of  Practical  Therapeutics ;  With  Especial  Reference  to  the 
Application  of  Ki;iac-(linl  Afea-iu res  to  Disciise  unil  their  Employment  u|)on  a  Kational 
Basis.  With  sjjecial  cliapters  by  Diis.  ti.  E.  i»e  SurnvEisirz,  EmvAno  Martin, 
J.  Howard  Kbk.ves  ami  Barton  C.  IIibst.  In  one  handiiome  octavo  volume  of  (522 
pages.    Cloth,  $3.75;  leather,  $4.75.     Jttxt  ready. 

This  volume  ia  at  once  a  worlc  on  Therapeutics  and  on  Treatment,  both  written  for 
students  and  practitioners.  ConHidenible  experience  in  teaching  and  in  clinical  work  has 
convinced  the  author  timt  if  the  undergraduate  or  graduate  student  of  medicine  is  to  be 
equipped  with  a  real  working  knowledge  of  the  main  Buhjects  of  hia  profesaion,  he  must 
be  furniaheil  with  a  closely  interwoven  statement  of  his  resources  and  of  the  conditions 
calling  for  their  emiiloyment.  Further,  this  material  must  be  so  presented  as  to  show 
clearly  the  rcasona  undcrlyinK  the  choice  of  remedies  in  any  given  case.  Valuable 
empirical  facts,  as  yet  unexpliiined,  must  be  included  for  completeness.  These  conditions 
are  all  fulfilled  by  this  work.  The  various  parts  are  written  to  lit  each  other  and  are  am- 
ply cross-referenced  to  enable  the  reader  to  obtain  a  connected  grasp  of  the  science.  Tha 
•igns  of  the  diflerent  stages  of  each  disease  are  clearly  stated,  the  most  appropriate  drug* 
named  and  the  best  mode  of  application  shown  by  prescriptions.  The  work  incluilea 
remedial  measures,  other  than  drugs,  except  electricity.  The  alphabetical  arnmgvment 
is  used  throughout  for  ea.se  of  reference.  In  addition  to  a  general  index  there  is  an  index 
of  diseases  and  reme<lie8,  which  being  copious  and  explanatory  will  be  of  great  assistance 
in  rapidly  suggesting  the  best  means  of  treatment  in  any  given  disease. 

BRVNTON,  T.  LAUDER,  M.D.,  D.Sc,  F.R.S.,  F.R.C.P., 

Lr.cliirer  on  Mnttrxa  Medxcn  nryi  Thernpeutxc*  at  SI.  Barthol»mtte'$  Hoepttat,  Ijtmdon^  <(«. 

A  Text-Book  of  Pharmacology,  Therapeutics  and  Hateria  Medica; 

Including  the  Pharmacy,  the  Pbvsiologioal  .\rti<in  and  the  Therapeutical  Uses  of  Drugs. 
Third   edition.    Octavo',  1305  }•« Res,  2.30  illustrations.    Cloth,  $5.50;  leather,  $6.50. 

No  wordjt  of  praino  are  needed  for  this  work,  for  |  made  In  various  dlre<itloDA  io  the  art  of  thernpeu- 
1i  hft»  alreafly  fij>okeD  for  ItnelflD  fxrmer  editions.  |  tic»<,  and  ll  DowstaDda  unrivftlti'd  in  itH  thoruiiKhljr 
U  WM  by  anftnlmoufi  consent  |j|m^od  among  the  '  sclentlHo  prvaentationof  themode^^of  drutf  jkction. 


for*roo«t  oooica  on  Ihe  ouhjvrt  uter  published  In 
any  laogomce,  and  Ihe  belter  it  in  Itnown  end  iludied 
tbe  more  highly  it  la  appreciated.  The  preneat 
edition  oontaina  much  new  matter,  thn  insertion 
of  which  haa  been  necessitated  by  the  adraocea 


No  one  who  wiahen  to  be  fully  up  to  the  iimea  In 
thia  science  can  afford  to  neglect  the  study  of  Dr. 
Brunton'a  work.  The  indexea  are  excellent,  and 
add  not  a  little  to  the  practical  value  of  the  book. 
—Uiiual  Rtord,  May  £!>,  1SS9. 


MAISCH,  JOHN  M.,  PJuir.  !>., 

PmfMaor  of  Mnttrxn  Mrdtrn  miH  Bntnni/  in  the  Philiuielphia  CoU^e  of  Phnrmnrv- 

A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Vegetable  Bntl  Animul  Kinploms.  For  the  use  of  iStiuIenta,  DrnfOBfinta,  Pharmftcista 
and  PhTsiciRnR.  New  (4tli)  edition,  thoroiighlv*  revised.  In  one  handaome  rojal  12mo. 
volume  of  529  |mf^e(t,  with  258  iIluslrntion«.    Cloth,  $3.     JuM  ready. 

For  «T«ryone   intereriled    in    materia   medica,    fore  his  eyes.    That  ttanawerfi  Itn  purpo0e»  In  thli 

Mal^tch'n  MnnuaL  flrHt  publiiihed  In  1882.  and  dow  ..         -       .        - ■     ..     . 

in  lt#  fourth  cdttioo.  in  an  IndlHpenNftDle  book. 
For  the  American  pnarnuioeiUlcal  diident  it  ia 
(he  work  which  will  ^ivehtin  theneceKHRry  knowl- 
•dee  in  the  ea^lept  way,  part  ly  because  the  t«zt  is 
brief,  concise,  and  free  fr<:»m  iinneoesfwry  mutter, 
and  partly  becaufle  of  the  num(>roii»  illuHirutionH, 
which  bring  fact**  worth  knowing  immedUlely  be* 


r«f*pect  the  rapid  sucoesetun  of  editions  Is  the  best 
eridence.  It  ft  the  farorite  book  of  the  Aoierlcan 
student  even  oiiuide  of  Malsch's  several  hundred 
personal  students.  The  arrangement  of  ilB  con- 
tenU  showA  the  practical  tendency  of  the  boolc. 
MaUch's  mystem  of  clasniflcalion  In  eaity  and  rom- 
prahen!ilve. — Pharmaeeuliseht  Zeitung,  Germany, 
IS90. 


PARRISH,  EDWARD, 

l.nte  Prnfesnor  «f  the  Thmry  nnd  Prnetie*  of  Pharmacy  in  tht  PhiiAfUlphia  ColUgi  of  Pfuirmetef/* 
A  Treatise  on  Pharmacy :    Designed  as  a  Text-book  for  the  Student,  and  lU  a 
Guide  for  the  Physician  and  l-'harranceiilist.     With  many  Formulie   and   Prescri|)tinn8. 
Fifth  edition,  thorotiehly  revise<i,  hy  Thomas  S.  Wiboawd,  Ph.  G.     In  one  handsome 
octavo  volume  of  1093  pages,  with  256  ilhutrations.     Cloth,  f  5 ;  leather,  $6. 

No  Ihorough-goinirpharmaciHt  will  fall  (o  posaess  ode  of  combination  are  concerned,  can  afford  to 
himself  of  Hit  uf^eftit  a  guide  ti)  prat'lice.  and  no  leave  this  work  out  of  the  list  of  their  works  of 
physician  who  properlv  piiimatasthe  value  of  an  reference.  The  country  practitioner,  who  muat 
accurate  knowledKe  ol^  the  remedial  agents  em-  alwaya  b«  Id  a  measure  his  own  pharmacist,  will 
ployed  by  liim  in  daily  practice,  so  far  as  their  And  It  Indiapenaable. — LouinUU  M«iwal  Jvaici, 
misclbility,compatlUiity  and  mosteffectivomelh-    Maroli  S9, 1M(. 

HERMAJm^,  Dr.  l7, 

I^ufrAmr  of  Phyawtoffy  in  the  fjnivm-fity  of  Zwneh. 

Experimental  Fbarmaoology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  I>nig«.  Translated,  with  the  Author's  permission,  and  with 
extensive  adilitions,  by  Robert  Meade  SifrrH,  M.  D,,  Demonstrator  of  Physiology  in  the 
University  of  Pennoylvania.      12mo.,  199    pages,  with  32  illuslratious.    Cloth,  {1.50. 

STILLE,  ALFREDTMTix,  JLL.  D., 

ProfuhoT  of  Thmry  nntt  Prnetiee  of  SSM.  ntvi  of  Clinif-fit  ifett.  in  ihe  Ifmv.  of  Pmtna. 

Therapetitics  and  Materia  Sledica.     A  .Systeuiatit/ Treatise  on  the  Action  and 
Dies  of  Medicinal    Agents,  including  tlieir   Description   and   lliator^.    ^<soxS2«v  «*J^vs«k, 
reriaed  and  enlarged.    In  two  large  and  handsome  ocVa^o  noVwdm*,  oalo.\»Mi\■m^SR&  \»**- 
CMi,  f  10.00;  Imuber,  $12.00. 


12        liXA  BaoTHKRs  &  Oo.'s  Pttblioations — ^Blat.  Med.,  Tliei«p. 
STILLJE,  A.,  M.  JD.,  LL.  D.,  &  MAISCH,  J.  M.,  Phar.B., 


Proftur  Bmeritut  of  tht  Theoryand  Prae- 
Net  of  MtiUdnt  and  of  Clittieal  t/idieint 
<n  thi  Univtriily  of  PtmuyUtmia. 
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The  National  Dispensatory. 

COMTMINING  THE  MATORAL  HISTORY.  CHEMISTRY,  PHARMACY.  ACTIONS  AND    USES   OF 

MEDICINES,  INCLUDING  THOSE  RECOGNIZED  IN  THE  PHARMACOPCEIAS  OF  THE 

UNITED  STATES.  GREAT  BRITAIN  AND  GERMANY.  WITH  NUMEROUS 

REFERENCES   TO  THE  FRENCH  CODEX. 

Fourth  edition  revised,  nnd  covering  tlie  new  British  Pharmacopceia.  In  one  mi;;- 
niflccnt  imperial  octavo  volume  of  1794  pflges,  with  311  elub<irate  engmvings.  Priw 
in  cloth,  $7.25  ;  leather,  raised  bands,  fS.OO.  %*77im  tcork  mil  bt  fumithtd  vritk  Patenl 
Beady  Reference  Thumb-te4lfT  Indti  /or  $1.00  in  addilicm  to  the  price  in  any  »tyle  of  binditf. 
In  thig  new  eilition  of  The  National  Di8pf3«satoby,  all  im|>ortant  changes  in  ibie 
recent  nrilisli  Pharmacopoeia  have  been  incor)K>rated  throughout  the  volume,  while  in 
the  Addenda  will  be  found,  groiipe<l  in  a  convenient  section  of  24  pages,  all  therapeutinl 
novelties  which  have  l)cen  e8tjil>lishe<l  in  professional  favor  since  the  poblication  of  the 
third  edition  two  years  ago.  Since  ils  first  publication.  The  Nationai,  Dbpbssatory 
liBK  been  the  tnost  accurate  work  of  its  kind,  and  in  this  edition,  as  alwavs  before,  it  n»y 
be  said  to  be  the  representative  of  the  most  recent  state  of  American,  fngliab,  Genma 
and  French  PharnmcoUigy,  Therapeutics  and  Materia  Me<lica. 

It  IR  with  much  pleasure  that  the  fourth  edition  '  diKOOvery  h»Te  reoelTcd  due  «tteDtlon. —  fTntr— i 


of  thlpmftfCDiflceDlwork  iareceiTed.  TheMithom 
and  puhliBheri  have  reanoD  to  feel  proud  of  this, 
the  moAt  corapreheuniTe.  elatmrate  and  accurate 
woric  of  the  kind  ever  printed  in  this  country.  It 
in  DO  wonder  that  It  has  become  the  standard  au- 
thority for  both  the  medical  and  pharmaceutical 
profession,  and  that  four  editionn  tiave  been  re- 


Ciltl  Mtnirat  Indei,  Not.  18S7. 

We  think  it  a  matter  for  congratolation  that  the 
profession  of  medicine  and  thai  of  phamiaey  bAre 
shown  such  appreciation  of  this  great  work  as  to  csO 
for  four  editions  within  the  comparattTClr  thtt 
period  of  eight  years.  The  matter*  with  whieli  It 
^ . deals  are  of  so  practical  a  nature  that  neltberttas 

aulred  to  supply  the  conotaut  and  incrcaftng,  <  physiolan  nor  the  pharmacist  cao  do  without  tlM 
emand  since  its  first  appearance  in  1879.  The  latest  text-books  on  them, especially  thoeethattfr 
entire  field  ha.^  been  gone  over  and  the  rarious  so  accurate  and  comprebenslTS  as  this  ooe.  Tbt 
articles  revised  Id  accordance  with  the  latest  book  Is  in  everv  way  creditable  both  to  the  aatbofs 
developments  regarding  the  attributes  and  thcra-  and  to  the  publishers. — Ji^sw  York  Mtdieai  JoemsC 
peutical  action  or  drugs.    The  remedies  of  recent*|  May  21, 1887. 

FAItQUHARSON,  BOBEBT,  M.  D.,  F.  B.  C.  P.,  XX.  2>., 

Lecturer  on  Materia  Medico  at  St,  Mary't  Hotjntat  Medicni  Sehoot,  London. 

A  Ouide  to  Therapeutics  and  Materia  Hedica.  New  ffotitth)  American, 
from  the  fourth  English  edition.  Enlarged  and  adapted  to  the  U.  S.  Pnarmaoopaeia.  hj 
Frank  Wooddury,  M.  D.,  Professor  of  Materia  Medica  and  TherapeuticB  and  Clinical 
Medicine  in  the  Medico-Chinirgical  College  of  Philadelphia.  In  one  handaome  ISmo. 
Tolumeof  681  pages.     Cloth,  $2.60. 


It  may  correct  ly  b«  regarded  as  the  most  modem 
work  of  its  kind,  U  Is  concise,  yet  complete. 
(Containing  an  account  of  all  remedies  that  hare 
u  place  in  the  British  nnd  United  States  Pharme- 
coposlas,  as  well  as  considering  all  non-ofBolal  but 
important  new  drugs.lt  becomo"  in  fact  a  miniature 
dispensatory. — Paetfic  Medical  Journal.  June,  18S0. 

An  espectnlty  allrootlTe  feature  is  an  arrange 
ment  by  which  the  physiological  and  therapeutical 


actions  of  rarions  remedies  are  shown  In  paralltl 


tioni 


columns.  This  aids  greatly  in  fixing  attention  And 
facilitates  study.  The  American  editor  bss  eo- 
iarged  the  work  so  as  to  make  it  Include  ail  (he 
remedies  and  preparations  In  the  U.  8.  Pharni- 
oopcsla.  The  book  Is  a  most  valuable  addition  to 
the  list  of  treatises  on  this  most  ImportaDt  sutajset 
—American  Practilimtr  and  Utitt,  Nov.  tth,  1188^ 


EDE8,  ROBERT  T.,  M.  Z>., 

Jaekton  Protestor  of  Clinical  Metiicine  in  Harvard  Vniveriily,  Medital  DepartmenL 

▲  Text-Book  of  Therapeutics  and  Materia  Medica.    Intended  for  the 
Use  of  Students  and  Practitioners.    Octavo,  544  pages.     Cloth,  $3.50;  leather,  $4.50. 


The  present  work  seem**  destined  to  take  a  promi- 
nent place  as  a  text-br>ok  on  tlie  subjects  of  which 
it  treats.  It  possesses  all  the  essentials  which  we 
expect  in  a  book  of  its  kind,  such  as  conciseness, 
oleamess,  a  Judicious  classification,  and  a  reason- 
able degree  of  dogmatism.  All  the  newest  drugs 
of  promise  are  treated  oL    The  clinical  index  at 


commend  the  book  und  congratulate  the  author 
on  haring  pn.uluced  to  good  a  one.— i^.  T.  Meiitti 
Journal,  Feb.  18  1888. 

Dr.  Edes*  book  represents  better  than  any  older 
book  the  practical  therapeutics  of  the  present 
day.  The  book  is  a  thoroughly  pracltcnl  one.  Tbt 
classification  of  remedies  h«  reference  tn  their 


the  end  will  be  found  very  useflil.    We  heartily  !  therapeutlcactioo.— i>AaniuK«(icai  A^Jao.lMS- 

BRUCE,  J.   MITCHELLTm.  D.,   F.  R.  C.  P., 

Fhytiteian  and  Lcctuyer  on  Mfi/crtn  M&iica  and  Therapeittic^  ai  Charing  Ooss  BotpUal, 

Materia  Medica  and  Therapeutics.    An  Introduction  to  Rational  Treatment. 
Fourth  edition.   12mo.,  591  pages.  Cloth,  $1.50.    See  StudenUf  Serie*  of  MimitaU,  pt^  il. 

GRIFFITH,  ROBERT  EGLESFIELD,  M.  D. 

"  A  Universal  Formulary,  containing  the  Methods  of  Preparing  and  Ailminis- 
tcring  Officinal  and  other  ^edicinea.    The  whole  adaptetl  to  Physicians  and  Phannaorut- 
IbU.    Third  edition,  ihoroughW  revised,  ijith  numerous  a<ldition^  by  Joair  M.  Mabcb, 
bar.  D.,  Professor  of  Materia  ^leAicaa.Ti4Uo\ai\TV\i^Ve¥\vCteAfe\y(u,xCoUe^  of  Phuamgj. 
one  octavo  volume  of  775  pajtes,  w'\vV»  ^%  vWvigt.'ra.WaQi     C\c«\v, V^S*. \\waft«j^iao. 


litA  BBOTHraiB  I 


.'b  PPBitOATioirB — ^PathoI.«  HaHoI. 


GREEK,  T.  HENRY,  M.  !>., 

LKltiTtr  on  Pathology  aiui  ilurbid  A  nalomy  at  ChoTimg-OnMi  BotpUal  Mtdical  School,  London. 

Patholoey  and  Morbid  Anatomy.    New  (sixth)  American  from  the  seventh 
revised  English  wlition.    Octavo^  639  pp.,  with  167  engraving.   Cloth,  $2.76.     Jusl  ready. 


trBa!.|>ted  into  Engllxh,  are  too  al>«trtue  for  the 
physician.  Dr.  Green's  work  precisely  meets  his 
wishes.  The  ciitA  pxhtbit  the  appearances  of 
paihologlcal  strnctures  just  as  tney  are  seen 
through  the  mirrosoope.      'I'he  fart  that  it  la  so 

Senerally  employed  as  a  texi-bonic  by  medical  stu- 
entn  is  evidence  that  we  have  not  spoken  too 
much  in  ite  favor. — C\nctnnnii  Medical  Neug,  Oct. 
18»0. 


P 


The  PatholuKy  and  Morbid  Analomy 
Green  is  too  well  kaown  by  member*  of  the  medi- 
cal profession  toneed  «ay  commendatfoD.  There 
)B  eoarcely  an  intelUgent  physician  anywhere  who 
hao  not  the  work  In  hlR  library,  for  It  )*■  nlmoM  an 
ew«ntifkl.  In  fact  It  is  better  adapted  to  (he  wanln 
of  Kf*ner«1praailtlonerH  than  any  work  rf  the  kiod 
with  whicn  we  are  acquainiea.  The  works  of 
German  author*  apon  pathology,  which  hare  been 

PAYNE,  JOSEPH  F.,  M.  D.,  E.  R.  C.  P., 

Senior  AntiAtant  Phi/mrinn  and  Ltieturer  on  Paihotoffwat  Annlomij^  Si.  TTtomna'  Hospital.  London. 

A  Manual  of  General  Pathology.  Designed  as  an  Intrcduction  to  the  Prac- 
tice of  Medicine.  Ootnvoof  524  pngeH,  with  152  illna.  and  a  colored  plate.  Cloth,  $3.50. 
Knowing,  af>  a  teacher  and  examiner,  ine  exact  |  cat  faotorB  in  thofte  dlseafCB  now  with  rea<)onable 
Deedn  of  medical  Rtudent-*,  the  author  has  In  the  ;  certainty  ascribed  to  pathogcnetlo  microbes.  In 
work  before  us  prepared  far  their  especial  u«o  i  this  department  he  han  been  very  full  and  explicit, 
what  we  do  not  hesitate  to9*y  lAthe  bept  introduo-  I  Dot  only  in  a  de^criptlTe  manner,  but  in  the  t«ch- 
klon  to  general  pathology  thai  we  hare  yet  ex-  I  ntque  of  iuTestlgation.  The  Appendix,  giring 
wnined.  A  departure  which  onr  author  has  |  methods  of  research,  is  alone  worth  the  price  of  the 
taken  Is  the  greater  attention  f>aid  to  the  causa*  book«  several  times  over,  to  every  student  of 
tlon  of  disease,  and  more  especially  to  the  etiologt-  I  pathology. — St.  Louis  Mtd.  and  Surg.  Jour.,  J %n/8&. 

SENN,  NICHOLAS,  M^^,  Ph. Ih, 

Professor  of  Prineiptet  of  Surgery  and  Surgical  Pathology  in  Ruth  Medical  College,  Chicago. 

Surgical  Bacteriology.    In  one  haodaome  (x;tavo  of  269  pages,  with  13  plates, 
of  which  9  ure  colored.     Cloth,  $1.75. 


i 


COATS,  JOSEPH,  M.  J>.,  F.  F.  P.  8., 

FalhologUi  to  the  Qtaegow  Wtetem  Infirmary. 

A  Treatise  on  Pathology.    In  one 
with  339  beautiful  illufltrations.     Cloth,  1.5.60 

Medical  students  as  well  as  physicians,  who 
desire  a  work  for  study  or  refersnoe,  that  treats 
the  eublecte  In  the  various  departments  in  a  tery 
Iborough  manner,  but  without  prolixity,  will  cer- 
(alDly  give  this  one  the  prefersooe  to  any  with 
which  we  are  aoqualnled.  It  seta  forth  the  most 
recent   discoveries,  exhiblte,    Id  aa   Interesting 


very  handsome  octavo  volame  of  829  pages, 
;  leather,  $6.60. 

manoer,  the  ohanges  from  a  normal  condition 
etfeoted  In  structures  by  disease,  and  points  oat 
the  characteristics  of  various  morbid  agenotea, 
so  that  they  can  b«  easily  recogolied.  Bat,  not 
limited  to  morbid  anatomy.  It  explains  fUlly  bow 
the  functions  of  organs  are  alsturbed  br  abnormal 
oondltlons.— nnctfinaM  Afsdicoi  Ntun,  Oct  USS. 


WOODHEAD,  G.  SIMS,  M.  D.,  F.  R.  C.  P.,  E., 

Dtmonttrator  of  Pathology  in  the  Umvertity  of  Bdinbwgh. 
Praotioal  Pathology.     A  Manual  for  Students  and  Practitioners,     In  one  beau- 
tiful octavo  volume  of  497  puges,  with  136  exquisitely  colored  illustrattonB,     Cloth,  $6.00. 


It  forms  a  real  guide  for  the  student  and  practi- 
I  tloner  who  is  thoroughly  In  earuenl  In  his  en- 
deavor to  see  for  himself  and  do  for  himself,    To 
'  the  laboratory  student  11  will  be  a  helpful  com- 
I  panloD,  and  all  those  who  may  wish  to  famtllarlBe 
the mselTAs  with  modern  methods  of  examining 
morbid  tissues   are   strongly  urged    to   provide 


themselves  with  this  manual.  The  numerous 
drawings  are  not  fancied  pictures,  or  merely 
schematic  diagrams,  but  th«y  represent  faithfully 
the  actual  ImaKea  seen  under  the  mloroaoope. 
The  author  roerlU  all  praise  for  having  produoed 
a  valuable  work.— Jr«dl«a^  Aword,  M«y  31, 1884. 


^ 


schIfer,  En  ward  a.,  F.  R.  8., 

Jodrtll  Proftivrr  of  Physiology  xn  University  College,  London, 

The  Essentials  of  Histology.      In  one  octavo  volume  of  246  pages,  with 
281  illustrations.    Cloth,  $2.26. 

This  admirable  work  was  greatly  needed.    It  |  daily  adapted  for  laboratory  work,  at  the  same 

baa  been  written   with  the   object  of  supplying    time    It  Is  Intended  to  serve  as  an  elementary 

I  the  student  with  directions  for  the  microscopical  |  t«xt-book  of  histology,  oomprislog  all  the  essen- 

•xamlnation  of  the  tissues,  which  are  given  in  a  i  tlnl  facts  of  the  solenoe.— 77i<  Phyexeian  and  Sur- 

clear  and  understandable  way.     Although  eape-    ;«an,  July,  iSST. 

KLEIN,  E.,  M.  D.,  F.  R.  8., 

Jomt  Lecturer  on  Oenvrnl  Anal,  and  Phyt.  in  the  Med.  School  of  St  Betrtholometo**  Botp.,  London. 

Elements  of  Histology.    Fourth  edition.    In  one  12mo.  volume  of  376  pages, 
with  194  illus.    Limp  cloth,  $1.76.      See  SludcnU  Serie*  of  MamtaU,  page  31. 

Onsldered  with  regard  to  lt«  contents.  It  can    Index  affords  a  ready  reference  to  the  histology  of 
ODiy  be  looked  on  as  a  larg**  and  comprehensive    every  tissue  and  orian,  and  presents,  at  the  aaxne 
volume.   New  and  original  illustrations  liave  been  j  time,  a  oomnlete  glossary  of  thesolentlflo  terms.— 
added,  with  the  l.elpof  which  the  structure  of  each    Proeintlal  Mtdto^  Jmmal,  Uay  1,  UW. 
tiaane  becomes  clear  to  the  reader.    A  copious  I 


PEPPER,  A.  J.,  M.  B.,  M.  8.,  F.  R.  C.  8., 

Surgeon  and  Lecturer  at  SL  Mary't  Hospxtxtl,  London. 

Surgical  Pathology.    In  tme  pocket-sixe  12mo.  volume  of  611  pages,  with  81 
illiiBtrulions.  Limpclotli,reJedges,$2.00.    See.Slwicntji'.Serittn/'i/anua^pageSl. 

It*  form  Is  practical.  It*  language  la  clear,  sad  I  tn   II  nothing  lliat  Is  unnecesaarr.      Tba  llal  of 
the  Information  set  rorth  Is  weirarraoged,  welt- 1  subjects  oovers  the  whoV«t%TiUQ^  vaoiUKCt .;—'&«* 
Indexed  and  well-Illustrated.  The  student  will  find  \  fork  Msdicol  Journal.  Vlv!  %\^^M^• 
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FLINT,  AUSTIN,  M.  D.,  LL.  J)., 

prof,  of  the  Principle*  atui  Prattif*  of  Med.  and  of  CUn.  Hhd.  in  Betlewe  Botpital  MedioU  CbtUgt^  JV.  Y. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.  Design«d  for 
the  use  of  SUnlentfi  and  Pructitioners  of  Medicine.  New  (sixth)  edition,  ihonnighly  re- 
vised and  rewritten  hy  the  Author,  a.s>i»ted  by  WiixiAM  II.  Welch,  M.  D.,  Pmleworof 
Pathology,  Johns  Hopkins  University,  Bultimore,  and  Austin  Funt,  Jb.,  M.  D.,  LI*.  D, 
Profeasorof  PhysioU)gy,  Bellevue  Hospital  Medical  College,  N.  Y.  luone  very  haodsonie 
octavo  volume  of  1  UiO  pages,  wilh  illustrations.  Cloth,  $5.50 ;  leather,  $6.50. 
No  text-|>ook  on  Ihe  prlnripleo  and  prmctice  of    |n   city,  town,  Ti)lHKe,  or  At  nome  nTo*»»-r«»d«,  k 


medicine  hiu*  over  met  in  thin  connlry  witti  bmo.U 

SBoenU  ftpprovHl  by  medicAl  (•(udenin  and  praett- 
DDersa»  the  work  of  Prnfe^Hor  Flint.  In  all  the 
medical  eollegen  of  the  United  StaieH  it  In  th^  I'li- 
roHt«  work  upon  Pra<*ticn;  and,  an  w«  hare  •tat^'d 
before  in  alluding  to  it-,  there  f**  no  other  medical 
work  that  can  be  ."O  Keneratly  found  in  the  libra- 
ries of  phyHlt'ianii.  In  every  wLate  and  territory 
of  (hifiTafitooiintry  the  book  that  will  be  mo9t  likely 
to  t>e  found  in  the  offioe  of  a  medical  man,  whether 


Flint's  Prnrfice.  We  make  lhi«  statement  to  i 
considerable  extent  from  personal obf^erraLioo, and 
it  is  the  testimony  also  of  otbera.  An  examioa- 
tion  shows  that  ?ery  conikiderable  chan^«  hare 
been  made  in  the  sixth  edition.  The  work  may  un- 
doubtedly be  regarded  a.«  falrlv  re  presenting  the 
prertent  Mate  of  the  science  o'f  medicioe,  and  ■• 
reflecting  the  riewH  of  thoMe  who  exemplify  in 
their  praAitice  the  present  Jtaee  of  progreaa  of  m«d' 
leal  vV^Cineinnati  Mtdicai  S*te^  Oct.  1886^ 


■ 


BRISTOWE,  JOHN  SYER,  M.  D.,  LL.  D.,  F.  R,  8,, 

Str\ioT  Phffnicinn  to  afni  Lwturtr  on  Medicine  nt  St.  Tltomns'  Ho'^pttal,  London. 

A  Treatise  on  the  Science  and  Practice  of  Medicine.     Seventh  edi- 
tion.    In  one  large  octavo  volume  of  1325  pages.     Cloth,  |6.60 ;  leather,  $7.50.    Just  rforfji. 

The  remarkable  refrularity  with  wliich  new  edl-  '  always  met.  For  it  1^  a  work  that  i?  bnlH  oo  a 
tloMH  of  this  text-lK)ok  make  their  appfaraoce  Is  |  stable  foundntion,  systematic,  scientlSc  and  pT«e> 
striking  testimony  to  ItH  excellence  nnd  vnlue.  ,  tical,  containing  the  matured  experience  of  a 
This,  too,  In  spite  of  the  numerous  rivals  for  the  I  physician  who  has  every  claim  to  be  con»ider«iJ 
favor  of  the  student  which  havp  been  rut  forth  an  authority,  and  composed  In  a  st>te  which  ai- 
wlthin  the  sixteen  years  since  UrlMoweV  "  Medi-  '  tracts  the  practitioner  as  much  as  ihe  !*tudenL  >• 


cine"  first  appeared.  Nor  can  it  be  said  that  the 
author  himt>plf  has  fitlfed  to  keep  his  manual 
abreast  of  advancing  knowTedge,  arduous  an  (hat 
ta.'<k  must  prove.  So  long  as  Ihere  is  »<hown  such 
care  and  cirrtimNpectlon  In  ihe  inclusion  of  al) 
new  matter  that  has  stood  the  test  of  critlcism.jio 
looK  will  this  work  retain  the  favor  which  it  iiaa 


one  can  say  that  this  book  has  obtained  a  •(]  >7e«i 
which  was  undcHerved,  and  wetrust  lliat  it*  author 
will  louK  continue  to  supervise  the  onxluctioa  of 
fresh  fditions  fur  the  advantage  of^  the  eocnmf 
Keneratlon  of  medical  students. —  Tk«  Zonc^f,  July 
12,  ISOO. 


HABTSnORNB,  HENRY,  M.  2>.,  LL.  !>., 

Lnttiy  ProftMor  of  Iljjgtene  in  the  Univerittttf  of  Pminjivtvama. 

Essentials  of  the  Principles  and  Practice  of  Medicine.    A  HaDdbook 

for  Students  and  Practitioners.  Filth  editittn,  thoroughly  reviyetl  and  rewritten.  In  ooe 
royal  12mo.  volume  of  669  pages,  with  144  ilUislrations.  ClotI»,  $3.75;  half  bound,  $3.00. 
Within  the  comnaas  of  000  naKea  It  treats  of  the  i  this  one;  and  probably  not  one  writer  la  onr  daf 
ine,  general   pathology,  general  1  had  a  Iwtter  opportunity    '        —      "     -  ■ 


history  of  medic 

symptomatology  .and 

laryngoeoope,  opntha  ,... 

apeutJCs,  nosology,  and  apeofal  patholof^y  and  prac 

tice.    There  Is  a  wonderhil  amount  of  information 

contained  tn  this  work,  and  it  U  one  of  the  bent 


ie,  general  pathology,  general]  had  a  Iwtter  onportui 
nd  pnyatc-at  diagnosi**  (Including  1  condenNing  ell  the  v 
hafmoecope,  etc.),  general  ther-  i  into  a  l-'mo.    The  ni 


than  Dr.  Hartahorae  fnr 
lews  of  eminent  praiH  it  loners 
numerous  Illustrations  will  bs 
very  useful  to  students  especially.    Thene  e*#(o> 
tials,  as  the  name  suggesf.M,  are   not  Intended  to 
supersede  the  textrbooks  of  Flint  and  Bftrthokt*. 


of  its  kind  that  we  have  eeea.~0 {a*goic  Medical    but  they  are  the  most  valuable  in  affbrEUnc  the 

.Tourrut/,  Nov.  1S82.  i  means  to  see  ata  glance  (he  whole  litermttirewuf 

An  Indispensable  txKtk.    No  work  ever  exhibited  i  disease,  and  the  most  valuable  treatment, — OWMff 

a  better  average  of  actual  practical  treatment  than  i  Medical  JounuU  mui  Esamiiur,  April,  188L 


l 


REYNOLDS,  J.  RUSSELL,  M.  2>., 

Profeaor  of  the  Prineiplu  nnd  Prnclic4  of  Mtdian*  in  Cnivtrtity  OotUgt,  London. 
A  System  of  Medicine.  With  notes  nnd  additiong  by  Henrt  Hartshorite, 
A.  M.,  M.  D.,  late  Profeswr  of  Hygiene  in  the  University  of  Pennsylvania.  In  three  lai^ 
and  handsome  octnvo  volumes,  containing  3056  duuble-colmnned  paces,  with  317  illiutra- 
lionB.  Pricepervolume,cloth,S5.00;  8heep,$6.00;  very  handsome  half  Riusiii,  raised  baadt^ 
16.60.    Per  set,  cloth,  $15;  leather,  $18.    Sold  only  by  nibteripiton. 

8TILLE,  ALFRED,  M.  D.,LL.D., 

Profemor  Emcriliit  of  the  Theort/  nnd  Praeliee  of  Mai.  and  of  Ctinicat  Mtd.  in  th*  Vitin.  of  Pm»*. 
Cholera:    Its  Oricin,  History,  Causution,  Symptoms,  Lesions,  Prevention  and  Treat- 
ment. In  one  liiindsome  12mo.  volume  of  lt>.3  pages,  with  acliart.  Cloth,  (1.2S. 

WATSON,  SIR  THOMAS,  M.  J)., 

Lnte  PhpKieinn  in  Ordinary  to  the  t^ueeti. 

Iiecttirea  on  the  Principles  and  Practice  of  Physio.  A  new  Amerioan 
from  the  fifth  English  e<lilion.  Edited,  with  additions,  and  190  ilhistrutions,  by  Ukxry 
Habtbhoknk,  a.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Penngylvaoia. 
In  two  large  octavo  volumes  of  1840  pages.     Cloth,  $9.00 ;  leather,  $11.00. 

LBCTIJKES  ON  THE  STUDY  OP  FEVER.  By  LA  ROCHE  ON  TKI.LOW  FEVER.  cOMl<l»r»<tI« 
A.  Htwioii.  M.  l>.,  M.  R  I.  A.  Id  one  octavo  |,g  ntstorlcal.  Pr»lhologlo»l,  EUoIo«lc»:  and 
Tolum<>  of  .KI8  p*K«".    Cloth,  t*.8u.  _.  ..     I  D  1  .J  ...  . 

A    TKEATISK  ON  FEVER.    t5yllo»E«T  I).  Lroir*,       Therapeutical  R»l»lion».  In  two  Iwg*  anJ  r»».l- 
K,C.O,    In  one  8to.  vol.  of  ;»*  pp.  C\orti,Vl.'».  \    «m«  octavo  volumes  of  U0«  pp.    Clotb,  |;.ia 
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A  System  of  Practical  Medicine. 

BY  AMERJCAy  A  UTHORS. 

Editbd  by  WILLIAM  PEPPER,  M.  D.,  LL.  D., 

PKOVOSr  AlTD   FBOFBaSOR  OF  THK  THBORY   AND  PBACTIC*  OF  MEDICINE  AMD  OP 
CLINICAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSTLVANIA, 

Assisted  by  Lonu  Starr,  M.  D.,  Clinical  Profeswir  of  tlie  Dinenses  of  Children  in  llie 
Iloepital  of  the  University  of  PeunsylTania. 

The  comply  icork,  in  five  rohimts.  eonlaining  5573  paga,  vith  198  iUuntratinn*,  it  now  rtady. 
Price  per  mlvme,  eloth,  $5;  leaiher,  $6  ;  half  Rutsia,  raited  bands  and  open  back,  |7. 


In  this  great  work  American  medicine  is  for  the  first  lime  reflected  hy  it«  worthiest 
teachers,  anil  presented  in  the  fiill  development  of  the  pmctical  utility  which  is  its  pre- 
eminent characteristic.  The  most  able  men — from  the  East  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
bcepitals  which  afford  8i>ecial  opportunities  for  study  and  practice — have  united  in 
generous  rivalry  to  bring  together  this  vajit  aggregate  of  specialixeil  experience. 

The  distinguished  e<litor  has  so  spriortioned  the  work  that  to  each  author  has  been 
assigned  the  subject  which  he  is  peculiarly  fitted  to  discuss,  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  tiod  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  o(  finding  what  he  needs 
in  its  most  recent  aspect,  whether  he  seeks  information  on  the  general  principles  of  meili- 
cine,  or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  mattera  strictly  surgical^  it  embraces  the 
wholedomain  of  medicine,  including  the  dejwrtments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  as  diseases  of  women  and  children,  of  the  genito-urinanr 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  most 
efficient  in  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  aa  a 
Complete  Library  of  Practical  Medicine,  and  the  general  practitioner  possessing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  duties. 

In  spile  of  every  effort  to  condense  the  vast  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  volumes,  containing 
about  5600  l>eautifully  printed  l>age»,  and  embodying  the  matter  of  about  15  ordinary 
octeToa.    Illustrations  are  introduc^  wberever  requbite  to  elucidate  the  text. 

A   detained  protpeelta  will  be  $ent  (o  any   addreu  on  applieaiion  to  the  publiihers. 

ThM«  two  Tolumea  bring  thli  sdmlrable  work  {  phjrsloluis  who  ar«  acmiaJntorl  with  all  the  vnrlo 
%o  a  close,  and  fullv  «uRt«in  the  high  stADdard  j  tioB  of  cllmato  In  the  United  States,  th«  character 
reached  by  the  eArlier  Tolume!*;  we  have  only  of  theeoll,  the  manners  and  on>«toniti  of  the  peo- 
therefore  Ut  echo  the  eulogium  pronounced  upon  pie,  etc.,  It  la  peculiarly  a^lapled  to  the  wantii 
them.  We  would  warmly  oongralulate  the  editor  I  of  American  praotltioneri*  of  medicine,  and  It 
and  hli  oollaboratore  at  the  conciunion  of  their  ( iieemn  to  us  that  every  one  of  them  would  desire 
laborious  task  on  the  admirable  manner  In  which,  ;  to  hare  It.  It  has  been  truly  called  a  "Complete 
lh>mflrsttola«l,lhey  baveperformed  theirseveral  Liibrsry  of  Praclical  Medicine,"  and  the  general 
dutiee.  They  hare  succeedoil  in  producing  a  practitioner  will  require  little  else  in  his  round 
work  which  will  long  remain  a  slanaard  work  of :  of  profeselonal  dutleu. — Ctneintiati  Mfdieal  iV«ic«, 
reference,  to  which  pntctiilonem  will    look    for  ,  March,  I8S6. 

Kuldance,  and  authors  wlii  rexon  for  faclA.  I  Each  of  the  volumes  U  provided  with  a  most 
From  a  literary  point  of  rlew,  tjie  work  In  without  i  ooplons  Index,  and  the  work  altogether  promisee 
any  serious  blemi!«l),  and  In  respeotof  production,  to  oe  one  which  will  add  much  to  the  medic.tl 
it  oas  the  beautiful  flnlxh  that  Americans  alwiiys    literature  of  the  present  centurv,  and  reflect  great 

f:ive  their  iioi\i».—&iuilmrgh  Malical  Journal,  Jan.  [  credit  upon  the  scholarehip  and  practical  acumen 
n7.  of  Itaaathom.— Thsi/owlon  £4i>«(,  Oct.a,  18SB. 

*  *  The  greatest  distlnotlvely  American  work  on  The  feeling  of  proud  satisfaction  with  which  the 
the  practice  of  medicine,  and.  Indeed,  the  super-  I  American  profesKion  sees  this,  ite  representative 
lalWe  lulJoctlTe  would  not  be  Inappropriate  were  ayalem  of  braxticai  medicine  is'ued  to  the  medi- 
•  Ten  all  other  productions  placed  in  oomparison.  (»1  world.  In  fully  justified  by  the  character  of  the 
An  examination  of  the  fire  volumes  is  sufficient  work.  The  entire  tjaste  of  the  system  is  In  keep- 
to  convince  one  of  the  magnitude  of  the  enter-  log  with  the  best  thoughte  of  the  leaders  end  fol- 
priee,  and  of  the  success  which  has  attended  lie  lowerfi  of  our  home  school  of  medicine,  and  the 
iblfllment.— T'Ae  M»lienl  Aiit,  July  'JS,  ISha.  oomblnatlon  of  the  scienlilic  study  of  dlsea«e  »nd 

This  huge  volume  forms  »  flcilng  close  to  the  i  the  practical  application  of  exact  and  experimen- 
greatsystem  of  medicine  which  in  so  short  a  time  tAl  knowledge  to  the  trestroent  of  human  mnl- 
bna  won  so  high  a  place  in  medlcjU  literature,  and  |  adies,  makes  every  '..ne  of  U"  sliare  in  the  pride 
baa  done  such  credit  lo  Ihe  profrsslon  in  thii  that  has  welcomed  Dr.  Fepper't  labors.  Sheared 
eoantry.  Among  the  iwenty-ttiree  cunlributorn  of  the  prolixity  that  wearies  the  readers  of  the 
are  the  names  ot  the  leading  neurologinui  in  (German  school,  the  articles  glean  these  snme 
America,  ami  moet  of  the  work  in  the  volume  Is  of  fleliit  for  all  that  Is  valuable,  ft  Is  the  outcome 
the  hlghcf-l  order. — hotton  Mcdicnl  and  Suryieat  ]  of  American  brains,  and  Is  marked  throughout 
JourrtaJ,  July  21, 1SS7.  '  by  much  of  the  sturdy  Independence  of  thought 

We  consider  It  one  of  the  grandest  works  on  ^  and  originality  that  Is  a  national  characierlstlc. 
Practical  Medicine  in  the  Rngllsh  language.  It  Is  1  Yet  nowhere  Is  fhere  lack  of  study  of  Ihe  most 
a  work  of  wbloL  the  profession  of  tbUoouotry  can  advanced  views  of  the  da;.— A'ortN  0<not.vi«L  K«^kr 
(■•1   proud.     Wrltl«n   ezoloslvely  by  American  1  eat  Joiwiuil,aevV\«Mt. 
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FOTHEBGILLf  J.  Jf.,  Jf.  2>.,  Editu,  M.  B,  C.  1*.,  Land., 

Phytiexan  t-o  CA«  Off]/  of  London  Ho^ttalfar  DistOMet  of  th4  ChegU 

The  Practitioner's  Handbook  c  f  Treatment ;  Or,  The  Principlca  of  Ther*- 

peutioL    New(thtni)  edition.    In  one  8vo.  vol.  of  Wl  pnges.    Cloth,  $3.76;  1  eft thcr,  $1.75. 

To  have  «  description  of  the  normul  phy»>lolof(l-  \  Thl«  Is  a  wonderful  hook.  If  thcr*  to  tech  & 
ciU  proc«*8e8  of  an  orgmn  iind  of  the  methods  of  >  thlni;ii»"medlcine  mudeeutr/'thUlclh*  Wfffc  to 
trvfclmeDt    of    iu    morbid    oondlUonit    brought    uoconiplUh  thi-N  T^^nuh.—  VtL.  Mat  Momli^Jiam,*n~ 


iocether  Id  a  ttngle  chapter,  and  the  relailtiTis 
iMHweea  th*  two  clearly  »tiited,cannot  fall  to  prove 
*  ipY«t  coaTeoIence  to  many  ihouKhtful  httt  hw^x 
phynloUum.  Thepractlrivl  value  of  Ihe  volume  (i- 
greatly  IncreiMed    by  the  Introduction  of  many 

rirencripttons.  That  the  profpHii-ion  appreoiatets 
hiii  the  Author  hait  undertaken  an  Important  work 
And  has  acrompllNheU  It  is  bhown  by  the  demand 
for  this  third  editioa.— iV.  >'.  Mad.  Joyr.,  June  U.'S?.  i 


It  Isau  excellent,  pracUctJ  work  on  th«raB«atia0i, 
well  arraniEt-d  nnd  clearly  expreaaed,  oaenlioKbo 


Htiideni  and  .vouni;  praclltlonar,  Mrtk«|ia 
the  ol6.—  Oub(in  Jourtuit  of  MadiitU Stitmet 


&»«aie«^  Mareh, 

We  do  not  know  a  more  readable,  pc»e<teal  a&d 
useful  work  on  the  treatment  of  dlnfmam  thftO  tba 
one  we  have  ooir  before  UA.—Pat^  M^^ieat  mtd 
SurgtaU  J<mmat,  October,  ISfT. 


VAUGHAN,  VICTOR  C,  JPh.  I>.,  M.D., 

Prof,  of  Pkyt.  and  Path.  Chan,  and  A  toe.  Pivf.  of  Thtrap.  atid  Mat  Med.  im  (JU  (Ms.  of  tUtk. 

and  JVOrr,  FREDERICK  C,  M.  D. 

InatrMctor  in  Hi/git ut  niut  Phtj».  Chem^mtht  Cmi.  C'f  JtfbcA. 

Ptomalaes  and  Leuoomaines*  or  Putrefactive   and   Physiological 
Alkaloids.     In  one  handsome  12izio.  volume  of  311  pages.     Cloth,  f  1.75. 

This  book  is  what  has  been  wanted  for  some    observers  and  experfroeDtera  on  mlcrcvofBa&ima, 
years  by  the  medical  profession.    Thesubjectof    -- '  ■-  -'         ...._._     -  -     _    - 

ptomaines  and  leucomalnes,  so  Car  as  their  dfseaae* 
prodaclDg  relations  are  concerned,  has  been  onder 
special  study  scnrcely  more  than  a  decade,  but 
within  that  period  uctj  have  been  discovered 
upon  which  theories  of  permanent  slanding  have 
been  built,  until  now  the  practitioner  is  far  be- 
hind the  times  If  he  doe^  not  sppreoiate  the 
Importance  of  ptomaines.  This  i«  the  first  attempt 
msde  to  collect   into  book  form  the  results  of 


and  to  tntce  the  relationship  of  t 
of  the  putrefactive  alkaloids.  We  eoogratalate 
tJio  authors  upon  the  suooessfUl  jprwaeotattoo  of 
the  current  views  on  the  subject  fa  such  "ft^M^ 
M  to  mske  them  ea^ilv  oomprehenalfato,  while  le 
the  practitioner,  after  he  has  earrftinj  mail  the 
book,  it  will  serve,  also,  a«  a  frequent  reference 
work,  because  of  the  technical  information  It  rives. 
—  Va.  Medical  MohOU^,  Sept.  LttT 


FINLATSON,  JAMES,  M.  !>.,  Editor, 

Phynnan  and  Ltciurer  on  Ctinital  Mediein*  m  tht  OUuyov  Wutem  It^krmtary,  tt€. 

Clinical  Manual  for   the  Study  of  Medical   Cases.     With  Chaptei* 
by  Prof.   Qainlner  od  the  Ph^iof^omy  of  Dueatie;    Prof.  Steiibenson  on   DisecM*  of 
tlie  Female  Organs;   Dr.  RobertiioD  on  Insanity;   Dr.  Gemiuell  on  Phjucal  Dia^Doau 
Dr.  Coats  on  Laryngoscopy  and  Post- Mortem  Examinations,  and  by  the  Bditor  on  Oace 
taking,  Family  History  and  Symptoms  i  f  Disorder  in  the  Various  Systems.    New  eiUtiua- 
In  one  12mo.  volume  of  682'  pages,  with   158  ilJusttations.    Cloth,  f2.60. 


The  f)rofef>aloD  cannot  hut  w«lcoraa  theMcood 
editioa  of  this  very  Tuluuble  work  of  PioliL7<ioa 
and  his  oollabortttora.  Tha  •ixe  of  the  Iraok  h<u 
beeo  inorcaeed  soil  the  number  of  llluatraciooa 
nearly  doubled.  The  manner  In  which  the  aubject 
!■  treated  la  li  moat  pnicti(*al  one.  Symptoms 
Alone  and  their  diaapostic  indiratlonn  fnrm  the 
baaia  of  diacasBlon.  The  text  explain*  clearly  and 
fblly  the  methods  of  examinationa  and  the  eon- 
cinalona  to  be  drawn  from  the  phyaical  nigna. — 
1*4  UidUat  Sem,  April  23,  IMT. 

We  are  pleaaed  to  aee  a  teeond  edition  of  this 
admirable   book.     It   ia   eascotlally  a  practical 


treatise  on  medical  diagnosie,  in  which  eTff<VT  atga 
and  symptom  of  diKcaae  ia  carefully  analyaec,  aad 
their  relatlrc  fifcnifieanc*  in  the  dilTerenI  affee- 
liona  In  which  thvv  occur  pointed  oat.  From  their 
synlheaia  the  atuaent  can  accuraMhr  det«nniBe 
the  diaeaae  with  which  he  haa  to  deal^  The  book 
has  no  competitor,  nor  li>  it  likely  to  hare  aa  loaa 
aa  fiitnre  editions  maintain  ita  preaent  standard  of 
excellence.  The  general  practitioner  will  liiul 
many  ]>racticnl  hints  in  ita  pagaa,  while  a  eareftit 
atudy  of  the  work  will  save  him  from  many  pitfiius 
in  dlagnosia— i:4v<r|>oo<  Mtdtto-Chtntrgieal  laar- 
aol,  January,  U8T. 


BROADBENT,  W.  H.,  M.  I).,  F.  R.  C.  P., 

Phi^sieuin  to  and  Lteturtr  on  Madicint  at  St.  Mary'B  Hotpital^  London. 
The  Pulse.     In  one  12mo.  volume  of  312  pagesi.    Cloth,  (1.75.    JvM  rcadf. 
Stria  of  Clinical  Manuait,  l>age  31 

HABEBSHON,  S.  O.,  M.  !>., 

Stnuor  Phyneuan  to  and  lalt  Leet.  on  Prmtipla  and  ftiietU4  of  MiC  at  Ovy*!  HotpUal,  Ltniun. 

On  the  Diseases  of  the  Abdomen ;    Comprising  those  of  the  Stoma^ 
other  parts  of  the  Alimentary  Caual,  U^sophafus,  Cecum,  Intestines  and  Peritoneum. 
.\mcncan   from  third  enlarged  and  revised  English  edition.     In  one  hantJaonK 
volume  of  564  pages,  with  illustrations.    Cloth,  (3.50. 

Thi<  valuable  treatiae  on  diaeasea  of  the  btomach  '  to  the  limef,  andmakingila  TolomeofiaL 

und  abdomen  will  be  fonnd  a  cyclopcedia  uf  infor-    the  practitioner   in  every  field  of  mediotne  i 

m:iiion,  tyatemalically  arranged,  on  all  difcai*ee  of   surgery.      FtTTerted  nutrition  if  In 

the   alimentary   tract,    from    the    mouth    to  the  ... 

raeium       A  fair  proportion  of  each  chapter  is 

d«TOted  to  symploma,  patholog}-,  and  therapeutics. 

The  preaent  edition  ia  fuller  than  former  onea  in 

many  particulars,  and  haa  been  thoroughly  revisad    and  study  for  hlmaelL— X  T.  Mtdical 

and  amended  by  the  author.     SeTeral  new  cha|>-    April,  1S79. 

ters  hate  been  added,  bringing  the  wnrk  fully  up  I 


aasoclaled  with  all  diaeaaee  we  bars  to  eomba^ 
and  we  need  all  liie  light  that  can  be  obtataed  oa 
a  subject  oo  bread  and  general.  Dr.  Baberaboo'a 
work  ia  one  tliat  eTaiy  practitioacr  ahoald  read 


TAJHfEB,  THOMAS  HAWKE8,  M.  D. 

▲  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
froni'^e  second  Ijondun  etVilVon.  ■RaVwei  mA  eivVvt^cd  by  Tilbitrt  Fox,  M.  D. 
in  on  e  sma  11  1 2mo.  volume  o^  36^  r"8'*>  '"^^  VWxssSaavVsoa.    C%ss'Civ,  W  Jfc- 


r 


Lka  Brotuxes  &  Co. '8  PuBUOAriONS — Hygiene,  £lectr.,  Pract.        17 
BARTHOLOW,  ROBERTS,  A.  M.,  M.  D.,  LL.  D., 

Prof,  of  Materia  Medira  and  Geiiwaf  Thernpeutia  in  tilt  Jeferscn  Mtd.  CaU.  of  Phila.,  tie. 
Medical  Electricity.     A  Practiral  Treatise  on  the  Applications  of  Electricity 
to  Medicine  and  Surgerv.     New  (tliini)  c«lition.     In  one  very  handsome  octavo  volume  of 
308  pages,  with  110  ilUistraliong.     Cloth,  $2.50. 

Tho  fsci  that  this  work  hiu  reached  Hk  third  edi-  :  should  read  It,  eapeclalljr  wh«n  it  i.i  recalled  what 
Hon  in  kIi  years,  and  that  It  han  been  kept  fully    possibilitiea  lie  In  the  path  of  the  further  study  of 
hf     ■  1    .      ..  -•        -        .......     ^ 


abrea!<L  with  the  Increasing  u«e  and  knowledge  of 
electrieity,demonf»trateR  it*  claim  to  be  considered 
A  praclical  treatise  of  tried  value  to  the  profession. 
The  mailer  abided  to  the  present  edition  embraces 
the  most  recent  advances  In  electrical  treatment. 
The  illustrations  are  abundant  and  clear,  aiui  the 
work  constitutes  a  full,  clear  and  concise  manual 
well  adapted  to  the  needs  of  both  student  and 
^^  practitioner.— r*«  Mfditnl  Xmt  May  14, 1887. 
^^^  This  "practical  treatise  nn  ttie  applications  of 
^^B«leotricity  to  medicine  and  surf^cry  has  grown  to 
^^■^  b«  lo  Important  a  work  that  every  practitioner 


the  therapeutica  of  electricity.  Dr.  Bartholowh« 
here  pro.Honlcd  the  profeB^ion  with  acoDoise  work 
that,  beginning  with  elementary  descriptions  and 


prineiplefl,  KradnAllv  Krow<«,  page  by  pAge,  Into  a 
"'    snily  practical  treattae,  descrlDlog  npera- 
dotalf^  and  giving  records  of  fiiicceaiMs 


TnagniAcen 

Ciona  in  di        , 

that  prore  electricity  to  be  fnarrellous  a^  a  curative 

agent  in  many  forms  of  diseaAe.    The  dm-tor  can* 

not  now  do  better  than  to  possess  hlmaelf  of  Dr. 

Harthotow's  treatiae,  Just  as  It  \b.— Virginia  M»di' 

Ml  Monthly,  June,  18t(7. 


TEO,  I.  BURNEY,  M.  D.,  JPl  R.  C.  P., 

Prnfeuor  of  Ctinical  Thtrapeutia  in  King'i  ColUgt,  London,  and  Phjitieian  to  King'i  OoUtge 
BotpitoL 

Food  in  Health  and  Disease.   In  one  I2mo.  volame  of  590  pages.   Cloth,  $2. 
^Jfiut  ready.     See  Seria  of  Clinical  ManuaU,  page  31. 


Dr.  Yeo  Is  fully  master  of  his  subject  and  he 
supplies  In  a  compact  form   nearly  all  that  the 

Sractliioner  requires  to  know  on  the  subject  of 
let.  The  work  Is  divided  into  two  parta— food  in 
health  and  food  Id  dUeaae.  Dr.  Yeo  has  gathered 
together  from  all  quarters  an  immense  amount  of 
useful  information  within  a  comparatively  small 


compass,  and  he  has  arranged  and  digested  hb 
materials  with  !>kill  for  the  use  of  the  practitioner. 
We  have  seldom  seen  a  book  which  more  thor- 
oughly realises  the  object  for  which  It  waa  wrlttao 
than  this  little  work  of  Dr.  Yeo.— £ri<iiA  ifadieai 
loMrnal,  Feb.  8, 180O. 


RICHARDSON,  B.  W.,  M.D.,  LL.D.f  F.R.8., 

FeUoio  of  the  Royal  College  of  Ph^/siciaru^  London, 

Preventive  Medicine.   In  one  octavo  volume  of  729  pages.  Cloth,  $4;  leather,  $S. 

the  question  of  dliiea«6  Is  coroprehenslTe,  masierlr 
and  fully  abreast  with  the  latest  and  best  knowi- 
edge  on  the  subjeot>  and  the  preTeative  measures 
aclvlaed  are  aocurmte.  explicit  and  reliable. — The 


r>r.  Rlchsrdfton  h%%  succeeded  In  producing  * 
Lwork  which  is  elevatod  in  couctiption,  coniprelien- 
li«lTe  in  Hcope,  scientific  in  character,  fy^temalic  in 
T^rangement^  and  which  is  written  In  a  clear,  con- 
fblse  and  pleasaDl  manner.    Be  eviu(^es  the  happy 


sfticulty  of  extracting  the  pith  of  what  is  known  on 

iMie  subject,  and  of  prettcnting  it  in  a  most  simple, 

V  intelligent  and  practical  form.    There  is  perhaps 

Ino  similar  work  written   for  the  general  public 

rthatcontalns  suchacomplete,  reliAole  and  inittrnc- 

rtlTe  collection  of  dsla  upon  the  ditfeanes  common 

"to  the  race,  their  origin*). causes,  and  the  measures 

for  their  prevention.    The  descriptions  of  diseates 

are  clear,  chatte  and  scholarly;  the  dlscunslon  ol 


AmaricanJQymtdQfiMM»i%calScien{Met  April.  18M. 

This  la  a  book  that  will  surely  Bnd  a  place  on  the 
t«ble  of  every  progresslTe  phyBlolan.  To  the  medi- 
cal profession,  whoee  duty  Is  quite  %»  much  to 
prevent  as  toaure  disease,  the  book  will  be  a  boon. 
— Boetan  Mediealami  Hitrffical  Jour-no/,  Mnroh  6, '84. 

The  treatise  oootalns  a  vast  amount  of  solid,  val- 
uable hyglenlo  information.— Afedica^  arui  Surgieat 
Reporter^  Feb.  23,  18S4. 
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THE  YEAR-BOOK  OF  TREATMENT  FOR  1890. 

A.  ComprehensiTO  and  Critical  Review  for  Practitioners  of  Medi- 
cine.    In  one  12mo.  volume  of  32i>  iMtges.    Cloth,  $1.26.    Jtuil  ready. 
«%  For  special  commutatioiu  witli  peritxiicalg  see  pages  1  and  2, 

In  the  present  Issue  of  the  Year. Book  of  Treat-  information,  valunhle  to  the  practitioner,  la  pr«- 
ment  we  find  the  usual  clear,  concise,  oompleta  sented  for  his  immediate  reference.  Brief  notices 
and  accurate  epil/^me  of  the  chief  advances  made  of  the  most  important  new  books  on  each  subject 
in  the  treatment  of  disease  during  a  year.  The  add  greatly  to  the  value  of  the  annual  retrospect, 
different  suMecie  are  arranged  In  sections  under  Such  a  book,  produced  as  It  Is  In  an  elegant  and 
the  heads  ofihe  principal  systems  of  the  body.  '  convenient  form  and  at  a  very  low  price,  ought 
The  serial  medical  literature  of  England,  Amer-  i  to  be  In  the  hands  of  every  member  of  the  profes- 
Ica  and  of  Ihe  Continent  has  been  laid  under  sion.— n« /Vocdtiuner,  Feb.  1800. 
contribution,  with  tho  result  that  a  large  moss  of  | 

THE  YEAR-BOOKS  of  TREATMENT  far  1886  and  87. 

Similar  to  alx)ve.     12mo.,  320-341  [iagea.     Limp  cloth,  11.2.5  each. 

SCHREIBER,  JOSEPH,  mTd. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
ercise. Trunslattxl  by  Walter  MKNDEiitoN,  M.  D.,  of  New  York.  In  one  handsome 
ocUto  volume  of  274  pnges,  with  117  fine  engntvinge.    Cloth,  (2,75. 

8TIIRGE8'    INTROIU'moN  TO  THE  8TUDY 

OF  CLINICAL  MEMtMNK.     Being  a  (.ulde  to 

ihe  luvesllgatlon  of  I>lsease.     In  one  handsome 

12mo.  volume  of  1^7  pages.    Cloth,  tl.2i. 
DAVIS-  CLINICAL    LECTURES   ON  VARIOUS 

IMPORTANT    DISEASES.      By    N.   8.    D*tis, 

M.  \>.  Edited  by  FaAKK  H.  Davis,  M.  D.  Second 

•ditlon.    l2mo.  ii8T  pages.    Cloth,  I1.T&. 

TOPP'8  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DI.SEA.SOI.  In  one  octavo  volume  of 
no  pages.    Cloth,  tUO. 


PAV^-8  TREATISE  ON  THE  FUNCTION  OF  DI- 
OE8TION;  Its  Uisorden  and  their  Treatment. 
From  the  second  London  edition.  Inoneoolavo 
volume  of  2U  pages.    Cloth,  12.(10. 

BARLOWS  .MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  P.  Cordis, 
M.  D.     1  vol.  8vo.,  pp.  603.     Cloth,  t2.S0. 

CHAMBERS'MANIIALOFDIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  onajiand- 
some  octavo  volume  of  302  pp.    Cloth,  t2.7A. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS. 1  VOL  <vo.,  pp.  ttS.    Cloth.  I 


iROTHEBs  &  Co.'s  PuBUOAnoin — Throat,  Lnngfl,  Heart, ' 


FLINT,  AUSTIN,  M.  D.,  iZ.  D., 

Profaivr  o/  th€  Prifwipla  and  Practite  of  Mediant  m  BeUtvut  Botpited  MtiiaU  CbtUg*^  It,  7. 

A.  Manual  of  Auscultation  and  Percussion ;  Of  the  Phrsical  Ding^KKu  of 
Disease?  of  the  Lungs  and  Heart,  ftnd  of  Thoracic  Aneurism.  New  (fifth)  edition. 
Edited  by  James  C.  Wilwm,  ^^,  D.,  Jefferson  Meiiical  College,  Philadelphia.  In  one 
handsome  royal  12mo.  volume  of  about  30O  pages,  with  14  illustrations.     Snorlly. 


I 


BT  TBS  &AMB  AVTBOR, 

A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  Affecting  the  Bespiratory  Organs.     Second  ud 

revised  edition.     In  one  handsome  octavo  volume  of  591  p;ige8.     Cloth,  ^.50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis; In  a  series  of  Clinical  Studies.     In  one  octavo  volume  of  442  pages.    Cloth,  fS.oO. 

A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.  Second  revised  and  enlarged  edition.  In  one  octavo  volume 
of  650  pages,  with  a  plate.    Cloth,  $4. 

Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  one  veij  hsnd- 
some  royiil  12mo.  volume  of  210  pages.     Cloth,  $1.38. 


BROWNE,  LENNOX,  F.  R.  C.  8.,  E., 

Senior  PhpKirinn  to  the  Centrnl  tttndon  Thront  and  Ear  Hotpitnl. 

A  Practical  Guide  to  Diseases  of  the  Throat  and  Kose,  including 
Associated  Afifections  of  the  Ear.  New  (thin!)  and  enlarged  edition.  In  oat 
imperial  octavo  volume  of  734  pitgeft,  with  120  illustrations  in  color,  and  235  engnTingi 
on  wood.     Cloth,  $6.60.     JiuU  ready. 

of  •zperlenc^.  Mr.  Browne  han  foand  to  b«  of  | 
greftt«flt u tl I i ty  in  d iftgnoats aod  tr«»tm«Dt;  th* 

mo8t»Jinplef  inezpeD0lT«.»od  ftaefly  kept  iwp    

points  of  much  importance.  We  hare  od  a  former 
occjMion  eiilogiix'd  the  beautiful  and  tTpical  col- 
ored plnten  drnwn  on  9tone  by  the  autnor-ftrtltt 
himfvlf,  and  formlog  In  themselTf^e  a  valuable 
and  InstructiTo  liMa.*,  the  equal  of  which  Is  not  to 
be  found  in  nny  mndero  work,  treating  of  it 
sublect*.  Mr  I^ennox  Browne  Le  to  coocrataU 
on  nariDg  produced  the  best  practical lext-k 
OD  dlf>enses  of  the  throat  aDtl  nose  extaoL 
Are  Klod  to  leKm  that  It  Is  being  tranelatml  fate 
French  and  Oermim.— 7%«  Provineial  Mtdieai 
Journal^  August  1,  UiK). 


The  third  edition  of  Mr.  Lennox  Browne's  In- 1 
structive  and  ertislJc  work  on  "  The  Throat  and 
Itn  DiseoMs"  appears  under  the  title  of   "The 
Throat  and    Nojhs   and    Their    Diseanes."     TMs  ' 
change  has  been  rendered  derilrahlo  by  the  ad-  | 
vances  made  during  the  la^t  decudo  in  rninology.  1 
The  nasal  sections,  which  extend  to  upwHrda  of 
100  pagofi,  give  In  a  short  space  the  best  account 
of  the  present  position  of  rhinology  with  which 
we  are  acquainted.    The  engravings  In  thi^  himd- 
some  volume  are  of  the  raroe  bigti  order  «»  here* 
tofore.  nod  more  numerous  than  ever;  they  can- 
not fall  to  t>e  of  the  greatest  aaslstance  to  senior  stu- 
dents and  practitioners.    The  instruments,  either 
figured  or  described,  are  those  which,  as  the  result  i 


SELLER,  CARL,  M.  D., 

Ijtetysrer  on  Laryngoafopy  in  the  University  of  Penntyhfonia, 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Hose  and  Naso-Pharynz.  New  (third)  edition.  In  one  handKime  ro^al  12m(>. 
volume  of  373  pages,  with  101  illustrations  and  2  colored  plates.     Cloth,  f2.2o. 

Few  medlo&l  writers  Diirpus  thia  nuthor  Id  I  of  topic*  and  methods.  The  book  deserrea  •  Iwg* 
ability  to  mak*  hln  meaning  perfectly  clear  In  a  aale,  eopeclally  among  general  praotltlonen— <>»- 
few  words,  and  in  diBcrlmiaatlon  in  eelecUoD,  both  I  eago  Midieal  Journal  avi  Examine,  AprU,  int. 

COHEN,  J.  80LIS,~M.  D., 

Ltcturtr  on  Lnryngoaropy  and  Dituua  of  (Ae  Thnal  and  Outi  in  tht  Jiftrum  M*dieal  CMlaya 

Diseases  of  the  Throat  and  Nasal  Passages.  A  Quide  to  the  Diagnoois  and 
Treatment  of  A  Ifeclions  of  the  Phsirynx,  Uifwiphagus,  Trachea,  Larynx  aod  Karea.  Third 
edition,  thoroughly  revised  and  rewritten,  with  a  large  number  of  new  illustratioiu.  Is 
one  very  handsome  octavo  volume.     Preparing. 

OROSS,  8.  D.,  M.D.,  LL.I>.,  D.C.L,  Oxmu,  LL.I>.  Caniab. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.  lo  one 
octavo  volume  of  4-52  pages,  with  59  illustrations.     Cloth,  $2.76. 

FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
AIR-PASSAGES.  Their  Pathology,  Phy»ical  Dl- 
■gDOniff,  Symptoms  and  Treatment.  From  the 
■eoond  and  rerlned  Englinh  edition.  In  one 
oetaro  volume  of  476  pagej*.    Cloth,  IrtfiO. 

WALSHE  ON  THEDIShASESOF  THE  HEART 
AND  GREAT  VESBEl^S.  Third  American  edi- 
tion,    in  1  »ol.  «»o.,  416  pp.    Cloth,  ti.oo. 

8LADE0N  DIPHTHERIA;  Its  Nalnre  and  Treat- 
ment, with  an  account  of  the  Hlntory  of  Ita  Pre- 
valence Id  TariouBCountriei*.  Second  and  revl.xf-rl 
edition.    In  one  12mo.  Tol.,  IIW  pp.     Cloth,  It. i>. 

SMITH  ON  CONSUMPTION;  Its  Jiarly  and  Keme- 
diabl*  SteCM.    1  vol.  Svc,  it63  p^    Ciolt\,U.K>- 


LA  ROCHE  ON  PNEUMONIA.    1  roL  Sro.  oflM 

pagex.    Cloth,  ta.iia 

WILLIAMS  ON  PULMONARY  CONSUMPnOSi 
Its  Nature,  Vartotiee  and  TreatmenL  With  an 
analyftn  of  one  thousand  case^  to  etempdf^  Its 
duratinn.    In  one  fl»o.  toI.  nfr-nin  tr     "'         *'.'0i 

BLANDKORD  ON  INSANITY  AM  \T- 

MKNT.     Lectures  on  the  Trf»:  :-•! 

and  Legal,  of  lu^nne  Putients.  In  uue  rery  ii.uid- 
soTic  oiMiivo  T  •Inm-*. 

JONES- CLINICAL  OBSERVATIONS  ON  FUNC- 
TIONAL NERVOUS  DISORDERS.  Bwoa4 
American  Edition.  In  one  haodaom*  aeUTO 
lolunve  of  34u  pagea.    Cloth,  ti.9. 


IBS  &  Co.'s  PuBLiOATiOMS— M«nr.  and  Ment. 


octavo 


BOSS,  JAMES,  M.D.,  F.R.CP.,  LL.I)., 

Senior  AM»\*taTit  Phytician  to  Iht  Manchater  Ri/j/al  Jnjirynat-y, 

A  Handbook  on  Diseases  of  the  Nervous   System.     In 

volume  of  72.5  pages,  with  1S4  illurttrarn.»its.     Clolh,  $4.50;  leather,  fo.oO. 

ThlH  mimtrftble  work  is  lnten<1ed  for  etudento  of  |  tho  depArtment  of  medlelDo  of  which  it  trcatn. 
Rit*iIlofii«and  for  Huoh  medics)  menii«haTe  notlme  I  tT.  RDN.<t  holU^  ?itich  «  hii;ti  f^cienlfnc  fHinliiuD  that 
for  ipHKi)))' ireatiNes.  in  the  pr«s(*nt  instance  the  i  any  writings  which  bear  his  name  are  naturallr 
rinty  of  arranging  the  ra^t  Ptore  of  material  at  the  exp«ot«d  to  have  the  ImpreHs  of  a  powerful  intef- 
dli>no>tat  of  the  author,  and  of  abridging  the  de-  '  tool.  In  erery  part  thi.4  handbook  mprlttn  the 
sGripltoQ  of  the  different  aapecUt  of  nervous  din-  highest  praiae,  and  wilt  no  doubt  be  found  of  the 
eaeei),  has  been  performed  with  aingutar  skill,  and  |  Rroatest  ralueto  thestndent  as  well  a«  to  the  prao- 
the  result  Is  a  concise  and  philoHophical  guide  to  ,  mioBor.—Bdinburyh  JUuiicatJournait  Jan.  1887. 


MITCHELL,  8.  WEIR,  M.  D., 

Physician  to  Orthoptxdie  Hokpital  and  tht  InAnnary  for  Distattt  of  th4  NtrvottM  8tf$tmit,  Phiia,^  eU. 

Lectures  on  Diseases  of  the  Nervous  System;  Especiall/  in  Women. 
Second  e<lition.     In  one  r2mo.  volume  of  28S  pages.     Cloth,  $1.75. 

No  work  in  our  language  derelopH  or  displays  j  teachings  the  stamp  of  authorltj  all  over  the 
more  features  of  thnt  many-^tded  affection,  hys-  realm  of  medicine.  The  work,  although  written 
teria,  or  gives  clearer  direction^t  for  it«  dltreren-  {  by  a  specialist,  has  no  exclusive  character,  and 
tlatton,  or  sounder  nugeeHtiont*  relative  to  its  |  the  general  practitioner  above  all  others  will  find 
general  management  aua  treatment.  The  l>ook  i  lt«  peniaal  profitable,  since  It  deals  with  diseases 
is  particularly  valuable  in  that  It  represents  la  which  he  frequeatly  encounters  and  must  essay 
the  main  the  author's  own  clinical  studies,  which  to  treftt,— iifMn«on  PractitionWt  August,  1886. 
have  been  so  extensive  and  fruitful  as  to  give  kila  | 

HA3LLLTON,  ALLAN  McLAJSE,  M.  D., 

AtUnding  PHf/>ician  at  tht  Hotpilai/or  BpiltptiCM  and  Pnralytia,  BlackwMt  hlofnd,  N.  T. 

Noxious  Diseases ;  Their  Description  and  Treatment.  Second  edition,  thoroughlf 
reviiied  and  rewritten.  In  one  octavo  Tolumeof  598  pages,  with  72  illiistnitions.  Cloth,  |4. 
When  the flmt edition  of  thlit  good  boolc>pp«ikred  rh>r*ct«rliied  thta  book  u  the  beat  of  Itii  kind  lo 
we  gATe  it  our  emphntlc  endonwmont,  and  the  any  luitpiage,  which  Is  a  handMonie  endorsement 
prcHpnt  edition  enhances  our  appreclatiou  of  the  from  an  exalted  source.  The  improremeota  In  the 
book  and  lt<t  author  as  a  safe  guide  to  students  of  new  edition,  aad  the  additions  to  it,  wilt  Justify  lie 
clinical  neurology.  ()ne  ut  the  best  and  most  .  purchase  eren  by  those  who  poeeeea  the  old. — 
criticalof  English  neurological  Journals,  firat'n,has  I  Atimut  and  Ifrntrotcgut,  April,  liSi. 

TUKE,  DAJflEL  HACK,  M.  J)., 

Joint  Author  of  Th^  yian\Ml  of  Ptychotogioat  Medicint^  €t€. 

Illustrations  of  the  lafluence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imagination.  New  eilitinn. 
Thoroughly  revisetl  and  rewritten.  In  one  8vo.  vol.  of  467  pp.,  with  2  col.  plates.  Cloth,  $3. 
[1  is  Impossible  to  peruse  these  interesting  chap- '  method  of  interpretation,    Quided  by  an  CDllghV 


tent  without  twing  conrioced  of  the  author's  per- 
fect staeeriiy,  impartiality,  and  thorough  mentAl 
grasp.  I>r.  Tuke  has  exhibited  the  requisite 
amount  of  scientl6c  address  on  all  occasions,  and 
the  more  Intricate  the  phenomena  the  more  firmly 
has  he  adhered  to  a  physiological  and  rational 


ened  dednctioo,  the  author  has  reclaimed" for 
science  a  most  interesting  domain  In  psychology, 
preriously  abandoned  to  charlatans  and  empiru^e. 
This  book,  well  concelfed  and  well  written,  must 
commend  Itself  to  erery  thoughtful  understand- 
ing.— .Vsw  t'or/tjrsdtca/ Jownat,  September  «,1W4, 


GRAY,  LAN  DON  CARTER,  M.D., 

Profetior  of  D-ic^uft  of  the  Mind  and  XervouA  Si^it^m  in  th,  A'tw  J'orjk  Puhfclinic 

A  Practical  Treatise  on  Diseases  of  the  Nervous  System.    Preparing. 
CLOU8TON,  THOMAS  8.,  M.  D.,  fTr.  C.  P.,  L.  R.  C.  8., 

Lecturer  on  Uentat  OUea^tA  in  tht  Vnivtrsity  of  Edinburgh. 

Clinical  Lectures  on  Mental  Diseases.  VVith  an  .\ppendix,  containing  an 
Abstract  of  the  >Statiites  of  the  Unite<l  States  an<l  of  the  Several  States  and  Territories  re- 
lating t<i  the  CiiBtodv  of  the  InMine.  By  Charles  F.  Foi.fioM,  M.  D.,  Assistant  ProfesKr 
of  Mental  Diseases,  Med.  l>ep.  of  Harvard  Univ.  In  one  handsoinc  octavo  volume  of  541 
pages,  with  eight  lithographic  plates,  four  of  which  are  beautifully  colored.  Cloth,  $4^ 
The  practitioner  a"  well  as  the  student  will  ac-  ;  the  general  practitioner  in  guiding  him  to  a  dlag- 


cept  the  plain,  practical  teaching  of  thu  author  as  a 
forward  .t«p  in  the  literature  of  InHautty.  It  is 
refrsNiiing  t*'*  find  a  iiliysl.Han  of  I)r.  t'Ioustx>u's 


experlifnce  knd  hlgii  reputntion  giving  the  t>od- 
slae  n<ites  upon  which  his  eXTM?n«nui.  lias  been 
fotinded  and  tils  mature  juiigiuent  estatillHlied. 
Buoh  clinical  obst^rTatlooa  cannot  but  tw  useful  tu 


„  a  diag- 

nosis and  indicating  iho  treatment,  especially  In 
many  ultscure  and  doubtful  cases  of  mental  die- 
ease.  To  the  American  reader  Dr.  Folsom's  Ap- 
ptndlc  adds  greatly  to  the  value  of  the  work,  and 
will  m  ke  it  a  desirable  a<ldltion  to  efery  library. 
—A  mtruan  Pi^ehologuat  Jotrmt,  July,  1804. 


MTDr.  Folsom's  Abftmcl  may  also  be  obtained  separately  in  one  octavo  volume  of 
108  pages.    Clolh,  $1.50. 

SAVAGE,  GEORGE  H.,  M.  D., 

Ltcturtr  on  Mfnlai  Ditttfue*  at  Out/*"  UoxptlaL,  London. 

Insanity  and  Allied  Neuroses,  Practical  and  Clinical    In  one  12mo.  vol. 
of  551  pages,  with  18  illus.     Cloth,  $2.00.    See  Scria  of  Clinicai  Mai\ual$,  page  31. 

PL  ATE  AIR,  W.  S.7M.  D.,  F.  rTcTP. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    In 
one  handsome  small  l'2mo,  volume  of  97  pttges.     Cloth,  $1.00. 
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Lba  BaoTHEBS  &  Co. '8  PuBUOATioMB — Sujvery. 


ROBERTS,  JO  HN  B.,  M.  D., 

P'f<f*fffor  of  Anntomtt  and  Surgery  \n  thf  Phittvietphui  Potyttinic.  Profettor  of  tht  Princ^pl**  md 
Praettfe  of^uitjf.rtj  in  the  Womau^s  Medical  OAtrijc  of  PcntiM/tvania.  Lecturer  in  Anntomy  i*»  the  t'wiwr- 
sity  of  Pcnnnytyntiia, 

The  Principles  and  Practice  of  Modem  Surgery.  Forth*  use  of  Student* 
anH  Pnu'ti tinners  of  Medicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  780 
pages,  with  501  illustrations.     Cloth,  f 4.60;  leather,  $5.50.     Just  ready. 

In  this  volLiine,  as  its  title  indicates,  the  author  has  endeavored  to  give  a  thorongh 
exposition  of  the  best  surgical  practice  of  the  present  time.  Not  relying  exclusively 
on  his  own  large  experience,  he  has  consulted  the  latest  literature  of  all  kinds  bearing 
on  hia  specialty,  and  has  gleaned  therefrom  the  opinions  of  the  best  authorities,  and  the 
methcxls  of  the  most  practical  surgpons.  The  well- established  facts  of  the  science  are 
clearly  stated,  but  history,  theories  and  untried  innovations  are  rigidly  excluded.  The 
work  is  richly  illustrated.  In  the  selection  of  matter  and  in  the  consideration  of  the 
vast  number  of  questions  involved,  the  author  has  used  his  most  critical  judgment  in 
the  endeavor  to  render  the  work  of  the  greatest  practical  advantage  to  Iwth  practitionerj 
and  students. 

A8HHURST,  JOHN,  Jr.,  M.  D., 

Barton  Prof,  of  Surgery  and  CXiti.  Surgerx/  in  Univ.  of  Ptnna,^  Surgeon  to  tht  P^nna.  Hotp-,  tU. 

The  Principles  and  Practice  of  Surgery.  New  (fifth)  edition,  enlargeiJ 
and  thoroughly  reviftetl.  In  one  large  and  handBome  octavo  volume  of  1144  p«gttB|  with 
642  iUuEttrations.     Cloth,  $6 ;  leather,  $7. 

A  complete  and  most  excel  lent  work  od  sargery^ 
It  Is  onlv  neoestary  to  exumlno  it  to  see  at  once* 
itaexcelleuoeand  re&l  merit  either  as  text-book 
for  the  oludent  or  a  guide  for  the  geuersi  pra«ti> 
tloner.  It  fully  oonsfders  in  detail  erery  surgical 
injury  and  dii*ea«e  to  which  the  t>ody  is  liable, and 


every  advance  in  mirgery  worth  noting  in  to  he 
found  in  itM  proper  place.  It  is  unqueatlouably  the 
best  and  most  complete  single  volume  on  surgery, 
In  the  En^llnh  language,  and  cannot  but  receive 
tkatcontlnuedappreclation  which  Its  merits  Justly 
demand.— A'outAcrn  Practilioner,  Feb.  1890. 


This  Is  one  of  the  meet  popnlarand  aeefbl  of 
the  many  well-known  treati8>e«OD  general  surgery. 
It  furnUhes  in  a  concise  manner  a  clear  ftfld 
comprohennlve  doecrlptfoD  of  the  mode*  of  prac- 
tice now  generally  employed  In  the  Ireaunent  of 
surgical  aifeotion^  with  a  plain  exposition  of  the 

Eriuciplc'9  on  which  those  modes  of  practice  vs 
mwd.  The  entire  work  has  twen  caremlly  revised, 
and  a  number  of  new  flluslratlODs  introduced 
that  greatly  enhance  the  value  of  the  book.— 
Cittcinnati  Lavett-Clinie^  Dec.  14,  18SB. 


DBUITT,  ROBERT,  M.  R.  C.  8.,  etc. 

Manual  of  Modern  Surgery.  Twelfth  edition,  thoroughly  revised  by  Stas- 
LKY  Boyd,  M.  15.,  B.  S.,  F.  R.  C.8.  In  one  8vo.  volume  of  966  pages,  with  373  illusin- 
tions.    Cloth,  $4 ;  leather,  $6. 

Drultt's  Surgery  has  been  an  «xo«ediOKl7  popo- 
lar  work  in  the  profesnloo.  It  Is  stated  that  M,on 
copies  hare  been  sold  la  England,  irblle  la  the 
'United  Bt«te<(.  erer  since  it.  Ant  issue,  it  has  beea 
used  us  a  tezt-boolt  to  a  very  large  ezteoL  fur- 
ing  the  late  war  In  this  country  II  was  ao  highlj 
apprerik(ed  that  a  copy  was  issued  by  the  Gorera- 
meat  Lo  each  jiurxeon.  The  present  edition,  while 
it  has  the  same  features  peculiar  to  lb*  work  si 
first,  embodies  all  recent  dlsooverles  to  enrgeTy. 
and  Is  fbily  up  to  the  times.— OuwuumM  if«AMl 
Neia,  September,  1887. 

OAJVT,  FREDERICK  JAMBS,  F.  R.  C.  S., 

Senior  Smrgcon  to  the  Royal  Free  Hospital, 

The  Student's  Surgery.  A  Jfultum  in  Parvo.  In  one  square  octavo  relume 
of  848  pages,  with  150  engravings.     Cloth,  f3.76. 


It  la  esseDtlaliy  a  new  booli,  rewritten  from  be- 
gtoDlDK  to  end.  The  editor  has  brought  his  work 
on  to  the  latest  dal«,  and  nc>ar1y  every  subject  oo 
which  the  student  and  practitioner  would  desire 
to  consult  a  surgical  Tohim^,  has  found  its  place 
here.  The  volume  closes  with  about  twenty  pages 
of  formulffi  covering  a  broad  range  of  practical 
therapeutics.  The  student  will  And  that  the  new 
Drultt  is  to  this  generation  what  the  old  one  was 
to  the  former,  and  no  higher  praise  need  be 
aoeorded  to  any  roiume.— i\ur(A  LbroJina  Medical 
Journal,  October,  1887. 


The  claims  of  this  volume  to  be  a  mitltum  in 
parvo  are  certainly  subitantiated.  The  author 
covers  the  whole  field  of  clinical  and  operative 
surgery  In  altout  eight  hundred  pages  of  very  com- 
pactly printed  matter.  For  a  student's  manual  it 
appears  to  us  in  every  way  excellent,  cuntalalng 
almost  everything  necessary  to  equip  tlie  student 
with  sound,  matter-of-fact  Itnowledgie  on  surgical 


sabjeeta.  The  volume  Is  a  condensation  of  the 
author's  well-known  larger  works  on  anrgerr, 
notably  his  "Science  and  Practice  of  Surgery". 
Students  requiring  the  essentials  of  surgery 
In  a  handy  and  condensed  form,  and  those  who 
cannot  devote  time  to  theoretical  or  speculstlTe 
pathology  will  find  this  volume  ezceedlnrly  ser- 
viceable.—  The  Phytiaan  ami  6urgeon,  April,  IHSO. 


^^  GROSS,  8.  D.,  M.  J).,  LL.  £>.,  £>.  C.  L.  Oxon.,  LL.  D. 

^H  Cantab., 

^^B  Smeritiit  Proftttor  of  Surgery  <n  (A«  Jetferton  Medical  OoUege  of  Philadelphia. 

I  A  System  of  Surgery :    Pathological,   Diagnoetic,  Therapeutic  and  Operative. 

I  Sixth  edition,  thoroiighl;  revised  and  greatly  improved.      In  two  large  and  beaiitifhUj 

I  printed  imperial  octavo  volumes  oontaining  2382  pagee,  illustrated  bj  1623  engravings, 

L  Strongly  bound  in  leather,  raised  bands,  $15. 

t- 

^a  pa 


BALL,  CHARLES  B.,  M.  Ch.,  Dub.,  F.  R.  C.  8.,  E., 

Surgeon  and  Teacher  at  Sir  P.  />im*«  Hospital,  Dublin, 

piseoses  of  the  Rectum  and  Anus.     In  one  12mo.  volume  of   11' 
with  54  engravings  and  4  colored  plates.     Cloth,  $2.25.     See  Serif*  of  Clinical  1ft 
page  31.  ^ 

GLBNBY,  V.  P.,  M.  B., 

Surgeon  to  Ike  Orthopcedit  Honiitol,  New  York,  «tt, 

Vr.T  ttxc  \Mft  t^  VCTtiuVaiaPW*  w^^teA«B>^  \a.< 


SuxKery. 


■^>^ 
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miCHSEN, 


JOHN 

PtoJwtoT  o/  Surgtry  m  Univtrtity  CoiUgA^  London,  etc 


Ft     Rm     Stf     Ft     R,      Ct     8m< 


The  Science  and  Art  of  Surgery . 

From  the  eighth  and  enhirge<l  English  edition 


Being  a  Treatise  on  Surgical  Injuries,  Dis- 

~  ^ lu  two  large  and 

illiialrated   wilh  084  engravings  on  wood. 


marked  the  progrefls  of  »ure«ry  doHng  (be  la#t 
defftde  Iikj*  be«D  om(t(ed.  The  illufitratloDs  are 
many  and  execQted  in  the  >ilghef<l  ptyle  of  art. 
— //-uljm/'f  Maiirnl  Ncirt,  Feb.  14,  1884. 

We  cannot  f|>€Kk  too  highlv  of  ttile  excellent 
work.  It  rfpre>fniM  the  mo0t advanced  and  ^ettl•d 
riew^  in  ref^ard  to  the  science  of  surgery,  and  will 
ever  tie  found  a  faithful  K<ilde  and  couotellor  In 
practice. — Cnntitln  l^nr^l,  May,  18Hft. 

It  appeftrn  olmtiltanpou«ly  in  England,  America, 
Spain  and  Italy,  and  In  too  well  known  as  a  i«fe 
Kulde  and  familiar  friend  to  need  further  com- 
meoL— ilTtu  J'ort  Mtdxcal  Jaumal,  March  28, 1*16. 


I  and  Oi>eration9. 
beautiful    octavo    volumes  of   2316    pages, 
Cloth,  (9;  leather,  raised  bands,  |ll. 

We  hKT«  Rlwkys  reg&rded  "The  Science  and 
Art  of  Surgery"  as  one  uf  the  bvMt  aurgicftl  texi- 
bookfl  in  cn«  EnRlleh  luiguAge,  «nd  thLs  eighth 
•dltloD  only  confirmn  our  proTioue  opinion.  We 
t»ke  great  pteantire  In  cordiftlly  connmeuding  It  lo 
our  nwdf^TiL—ThA  Medical  Ntncs^  April  11,  lt*S. 

For  many  year»  this  cIh^kIc  work  htu*  been 
mftde  bv  preference  of  l«»oherft  the  princifnU 
text^book  on  »<nrgery  for  medical  ntudenti*,  while 
through  tranBlaltona  into  the  leading  continental 
UnfftiftS*'  ft  may  be  »id  to  guide  the  lurglcal 
tcachingaof  Lhft  clTiliaed  world.  No  excellence 
of  the  roriner  edition  haa  been  dropped  and  no 
dlsooTery,   darlce   or    itnpruTement    which    haa 

BRYANT,  THOMAS,  F.  R.  C.  8., 

Surgeon  atul  Ltcturer  on  Surgery  at  OuyU  Hoxpitat,  London. 
The  Practice  of  Surgery.     Fourth  American  from  the  fourth  and  revised  Enc- 
lish  edition.     In  one  large  Bnilvery  handnome  imperial  octavo  volume  of  1040  pages,  with 
727  illiLstrationM.     Cloth,  f  6.50 ;  leather,  $7.50. 

The  fourth  edition  of  thl«  work  Is  fully  ahrcaat  I  enable  the  ba«y  practitioner  lo  review  any  subject 
of  the  times.  The  author  handle*  his  iiub|ecls  in  everv-day  practice  In  a  short  lime.  No  lime  la 
witli  that  degree  of  Judgroent  and  skill  which  Is  i  lost  with  utteless  theories  or  superfluuuM  verbiage. 
Attained  by  yeara  of  patient  toil  and  varied  ex-  In  short,  the  work  is  emlDeDtly  clear,  logical  and 
perience.  The  preaenl  edition  Is  a  thorough  re-  [  practical.— Chtco^  iloMeai  Journal  and  Ejcamintr, 
vision  of  those  which  preceded  It,  with  much  new  \  April,  1880.  W^^ 

matter  added.     His  diotion  is  so   graceful  and        Thla  book  is  essentially  what  it  purport*  to  be, 
)ogical|  and  his  explanations  are  so  lucid,  as  to  i  via.;  a  manual  for  the  procrtrs  of  surgery.    It  la 
Blaoa  the  work  among  the  highest  order  of  text-    pecullarlywellfittedforihestudentorbunygeneral 
.Books  for  the  medical  stodenL     Almost  every    praclltlon«r.—  7'A<  ifeduiU  Aeuu,  August  i&,  IM&. 
tople  Id  snrgery  la  presented  In  snoh  a  fonaaa  to  I 


TREVES,  FREDERICK,  F.  R.  C.  8., 

Hunttrmn  Pro/aaor  at  t\t  Royal  OoUm  aj  Sitrgtont  of  Snjfland. 
A  Manual   of   Surgery.     In  Treatises  by  Various  Authon. 
voliunes,  oontaining  186ti  pages,  with  213  engravings. 
Stttdenu  Stria  of  ManuaU,  psge  31. 


In  three  12mo. 
Price  per  volume,  cloth,  $2.     See 


We    have    here  the   opinions  of    thirty-three  i 
aathors.  In  an  encyclopiedlQ  form  for  easy  and 
ready  reference.     The  three  volumes  embrace  i 
every  variety  of  surgical  alfeotlons  likely  to  be  I 
mat  with,  the  paragraphs  are  short  and  pithy,  and  I 


the  salient  polnte  and  the  beginnings  of  new  sub- 
jects are  always  printed  In  eitra-oeary  type,  ao 
that  a  person  may  And  whatever  Information  ha 
may  be  in  need  of  at  a  moment's  glance,— Obk- 
annati  LemcH-CUnU,  August  U,  1886. 


MARSH,  HOWARD,  F.  R.  C.  8., 

Senwr  AuUtant  Surgeon  to  and  Lecturer  on  Anatomy  at  St,  BartSolomete'e  BoepitaL,  London. 
Disettses  of  the  Joints.     In  one  12mo.  volume  of  468  pages,  with  64  woodcut* 
and  a  colored  plate.    Cloth,  $2.00.    See  Seria  of  CXinieeU  Manuait,  page  31. 

BUTLIN,  HENRY  T.,  F.  R.  C.  8., 

Auittnnt  Suryton  to  St.  BarthoUmm'i  IToapttal,  London. 
Diseaaes    of  the  Tongue.     In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.    Cloth,  $3.50.     See  Series  of  Clinieal  AfanuaJ»,  page  31. 

The  language  of  the  text  la  clear  and  eonclne.    venlentiv  scmttered  through  general  works  on  sur- 
The  author  has  aimed  to  state  facte  rather  than  to  i  gery  and  the  practice  of  medicine.    The  phyalolaa 
expraas  opinion  ji,  and  haa  compressed  within  the    and  Burg<^>fi  will  eppreclale  itj*  value  as  an  aid  and 
compaas  of  thla  small  volume  the  pathology,  uilol-  ;  )(Uide.— />AytuMii  and  Surgeon,  Sept.  1886, 
ogy,  etc,  of  dlneaaes  nf  the  tongue  that  are  Inooo- 1 


TREVES,  FREDERICK,  F.  R.  C.  8., 

Surijton  to  ami  l^i^turtr  on  Surgirry  at  the  LinuUm  Uo^jntal, 

Intestinal  Obstruction.    In  one  pockei-tiixe  ]2tuu.  volume  of  522  pagee,  with  60 
illuslnitiona.  Limp  cloth,  blue  etlges,  |2.00.    See  Serve*  of  Oinieai  AfanuaU^  page  31. 

A  Htjtndard  work  on  a  subject  that  ha«  not  been  I  JUfl!'-<>  t<>  llu<  miithor  in  a  few  paragraphs,     /n/M- 
ao  comprehensively  treated  by  any  contemporary  I  ett'-^^  >i    ts   a  work    that    will    prore    of 

Englivh   writer.    Its  completeneHti  rendered  a  full    etj'.  the  practiiioner,  the  student,  the 

rWTlew  difficult,  alncfl  every  chapter  de^terves  rai-    i^hm  <    ■•  ohysician  and  the  operating  sor- 

nat«  attention,  and  It  la  impoealble  to  do  thorough  i  geou.— i^/tZuA  MaduiU  JoumiU^  Jan.  31, 1S86. 


OOULD,  A.  PEARCE,  M.  8.,  M.  B.,  F.  R.  C.  8., 

Akeulant  Surtfenu  to  Muidleee.^  HoMpttai. 

Elements  of  Surgical  Diagnosis.    In  one  pocket-size  12mo.  volume  of  589 
pages,     (.'loth,  $2.00.     See  St\uient£  Striet  of  Mamiali,  page  31. 

aPIRRIE-S    PRINCIPLES    AND    PRACTICE  OK        one  8^o.  vo\.  ot  «» v«l,«». '«^'*^*«  ^'^''""«**»*™^ 
81'KUEBy.    Edited    by  Joh.-i  Nsili^  M.  l>.    In        C\ott>, tlLlb.     .  ,„    „__      ^„„-<i. 

oufDfu.  to/.  of7Mop.with3lf.llluH.    fcloth, 13.75.  ,  MIUUEKS  ?^CT\Ct  OT  «^^\»^r^-x.I^S«L 
1IU.ERS  PklNClf Lm  OF  .Sl'ROERY.    ^Ottrth  I      and  lavVasA  km«t\o»B.  «A\A<».  ,>»  *«*,^£j5kRVj 
ptmertoan /h>m  the  third  Edinburgh  edlttoa.  iB  \     voLotwaw-.l^"**'*^^^''*^**^^  ^^^ 
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22      Lka  BROTHKBa  &  Co.'s  PuBLiOATiOMs — SuTgery,  Frac.»  Disi 


SMITH,  STEPHEN,  M,  D., 

ProfcMur  of  Ctimciil  Sfirtirty  in  the  (Intversitt/  of  th«  dii/  of  iV«o  Tork, 

The  Principles  and  Practice  of  bperative  Surgery.    New  (second)  and 
thoroughly  revised  e<iition.     In  one  very  hjindsome  octavo  volume  of  892  pages,  with 
1005  illustrationH.     Cloth,  $1  00;   leather,  fo.OO. 
This  excellent  and  very  vain nble  book  in  one  of  ;  tlo  nurgery,  and  the  latest  instmmant*  known  for 


the  mof*l  oatl^factory  work*  on  inotlern  operative 
8iirge>ry  yet  published.  It»  author  and  ptiblisher 
tiave  Npared  no  paint*  to  make  it  as  (at  as  pus.ilble 
an  Ideal,  and  their  efTorls  have  Kivea  itaposittou 
prominent  among  the  recent  work»  in  thin  depart- 
ment of  surgery.  The  book  is  a  compendium  for 
the  modern  Hurgeon.  The  prei*ienl,  the  only  revUad 
edition  since  1H70,  prOAentj  many  chaugea  from 
the  original  manual.  The  volume  fa  much  en- 
larged, and  the  t«xt  haa  been  thoroughly  revised, 
■o  as  to  give  the  moet  improved  melhods  In  asep- 


operatlvework.  It'^n  be  truly  H«ldthnt  aiiahaod- 
bouk  for  the  student,  acorn (lanion  for  the  aarKeoii. 
and  even  &»  a  book  of  reference  for  the  phyucUa 
not  e^peoially  engaged  in  the  practice  of  Burger^, 
this  volume  will  Ions  hold  a  most  cooAplcuotu 
place,  and  seldom  will  It^  readers,  no  matter  how 
unusual  the  subject. conMult  it«  pagen  in  vain.  Iti 
compact  form,  excellent  print,  nnmeroue  Ulu^tra- 
tion.-*,  and  ef«peoially  ito  decidedly  praotlcjd  char- 
acter, all  combine  to  commend  it,— Benton  Madtcat 
attd  Surgical  Journal^  May  10,  1888. 


HOLMES,  TIMOTHY,  M.  A., 

Surfjeon  nnd  Lerfurer  on  Surgery  at  St  Oiorge'M  IToipitaf,  Loruion. 

A  Treatise  on  Surgery ;  Its  Principles  and  Practice.  New  American 
from  the  lifth  English  edition,  edited  by  T.  Pickering  Pick,  F.  R.  C.  S.,  Surgeon  ud 
Lecturer  on  Surgery  at  St.  George's  Hospital,  Londoa  In  one  octavo  volume  of  99T 
pages,  with  428  illustrations.     Clotn,  J6 ;  leather,  $7. 

To  th«  younger  mcmbors  of  the  profeosion  uid    for  thp  general  pmotltioner,  iMchlng  those  thin; 
toothers  not  AcquRinted  with  the  bonk  and  its'  that  nro  neces8»ry  to  be  known  for  tne  suo 


merits,  we  take  pleaHure  in  recommending  it  aH  a  j  prosecution  of  the  physician's  career.  Imparting 

Illy  1  -  -  ■ 

notu  for  the  sorgeon  specialist,  adequately  concise  |  Mtdieal  Journal,  July,  1889. 


■urgery    complete,   thorough,   well  written, 
Uluslraled,  modern,    a  work   sufficiently  Tolum 


fully    nothing  that  in  our'preseot  knowledge  Is  coil 
1-    ered  unsafe,  unscientifio  or  inexpedftat. — Pacifit 


HOLMES,  TIMOTHY,  M.  A., 

Surgeon  arid  Lettiirer  or  Surgery  nt  SL  O«orgt*t  Sotpiiol,  LondofK  

A  STBtem  of  Surgery ;  Theoretical  and  Practical.  IN  TREATISES  BY 
VARIOUS  AUTHORS,  .\alerican  editiok,  thorouohly  revised  aud  RS-KDmc 
bj  John  H.  Packard,  M.  D.,  Surgeon  to  the  Episcopal  and  St.  Joaeph'a  Hoapitak, 
Philadelphia,  assisted  by  a  corps  of  thirty-three  of  the  miwt  eminent  American  surgeons. 
In  three  large  imperial  octavo  volumes  containing  3137  double- columned  pagW)  with 
979  illuBtnitions  un  wood  and  13  lithographic  plates,  beaatiiully  colored.  Price  pec 
set,  cloth,  $18.00;  leather,  f;21.00.    SM  only  by  BubteripHoH. 

STIMSON,  LEWIS  A.,  B.  A.,  M.  D., 

Surgeon  to  Ike  Pretbyteriati  and  BeUtvue  Bot'pitaU,  Profestor  of  Clmicnl  Surgery  in  (A«  Mtdieai 
Fatuity  of  Univ.  of  City  of  iV.    }'.,  Corrtspcn\a%ng  Member  of  the  Socute  d»  ChirurffUof  ftif1#. 

A  Manual  of  Operative  Surgery.     New  (N«<x>nd)  edition.     In  one  very  h&nd- 

Bome  roval   llimo,  volume  of  o{)'A  pa>^,  with  342  illustrations.     Cloth,  f2.50. 

There  Is  always  room  for  a  good  book,  no  that  :  effected  in  o[>eratlTe  methods  and  procednrea  by 
while  many  work^  on  operatlre  »«urgery  mu}*t  t>e  ttie  antlaeptic  sytitem,  and  has  a«Jded  an  accouat 
considered  superfluoan,  that  of  Dr.  Stimnon  haa  I  of  man/  new  operations*  and  variations  in  tiie 
held  ItM  own.  The  author  knowo  the  dillicult  art  '  stepe  or  older  operations.  We  do  not  deaire  to 
of  condeufiatloD.     Thus  the  manual  serres  as  e  ,  extol  thin  maoual  aboTe  many  excellent  ateadard 


k 


work  of  ri>ference,  and  at  the  fame  lime  as  m 
bandy  guide.  It  teaches  what  it  professes,  the 
slepe  of  operations.  In  this  edition  Dr.  Stlmson 
has  sought  to  indicate  the  changes  that  hare  been 


British  publications  of  the  same  olaea,  still  we  be- 
Here  that  it  contains  much  that  is  worthy  of  Imi- 
tation.—BrituA  Meiiicat  Journal,  Jan.  22,  1387. 


By  the  same  Author. 
A  Treatise  on  Fractures  and  Dislocations.    In  two  handsome  ocuvo  vol- 
umes.   Vol.  I.,  Fractukes,  582  pa^es,  3S0  beautiful  illustrations.    Vol.  II.,  Disloca- 
tions, 540  (lages,  with  1()3  illustrations.     Complete  work,  cloth,  $5.50;   leather,  $7.50. 
Either  volume  sepiimtely,  cloth,  $3.00;  leather,  $4.00. 

The  appenrAnceoi  iheft^oond  volume  marks  the  of  Ulslocations  as  it  is  taught  and  practised  by  the 
completion  of  the  author's  original  plan  of  prenar-  most  eminent  surgeons  of  the  present  time.  Cea- 
tng  fl  work  which  should  present  in  the  fullest,  lalning  the  results  of  such  extended  reeemrchee  it 

niu.st  fur  a  long  time  be  regarded  as  ao  authoritj 


subjects  pertaining  to  dislocaUons.  Every 
practitioner  of  surgery  will  feel  it  Incumbent  oa 
him  to  hare  it  for  constant  reference. — ruiiiiiiuM 
Medical  Kact,  May,  1888. 


manner  all  that  is  known  on  the  onenate  subjects 
of  Fractures  and  liislocatlons.  Tiio  volume  on 
Fracturena-Hsumetl  at  once  the  position  of  autliorlty 
on  the  fiutjeot,  and  its  companioD  on  nislocatlous 
wilt  no  doubt  be  similarly  received.  The  closing 
volume  of  Dr.  Stimson's  work  exhibits  the  surgery  | 

HAMILTON,  FRANK  H.,  M.  D.,  LL.  2>., 

Surgeon  to  BtUe\'\it  Uot>}ntni,  A'nc  York, 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Seventh  edition 
tboroui;hly  revised  and  much  improved.  In  one  very  handsome  octavo  voliune  of  99S 
paces,  with  379  illustrations.     Cloth,  $5.50;  leather,  $6..50. 

This  book  is  without  a  rival  In  any  language.  It  |  fnily  given.  The  book  is  so  well  known  that  U  do« 
Is  essentially  a  practical  treatine,  and  It  gsthern  I  not  require  any  lengthened  review.  We  can  nab 
within  Its  covers  almost  everything  valua)<lo  that  say  that  it  i."  still  unapproaobed  as  a  treati^e.- 
has  been  written  about  fractures  and  dislucatioua.  |  Tin  Dublin  Jovrnal  of  Mtdieat  Samtct,  Feb.  UMl ' 
The  principles  and  methods  of  treatment  are  verjr  [ 


PICK,  T.  PICKERING,  F.  R.  C.  S., 

Surgeon  to  and  Lecturer  on  Shirgrri/  ot  St.  Gwjrgi'a  Hotpitat,  London, 

Practures  and  DialocationB.    Vn  one  Vimo.  'loVisa*  «i{  530  pages,  with  93 
i7iu5tn»tion8.     Limp  cloth,  12.00.    Bee  Serie*  of  aii«««l  Mo,w«iU,v*«i'VV- 


Lea  Beothers  &  Co.'s  Publioationh — Otol.,  Oplitbal. 
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BUBIHETT,  CSAHLES  H.,  A.  M.,  M.  !>., 

Prof t9sor  of  Otology  in  the  Philadelphia  Polyclinic;  President  of  the  American  Otological  Soeietjf, 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatiae 
for  the  use  of  Medical  Students  and  Practitioners.  Second  eilition.  In  one  handsome 
octavo  volume  of  680  pages,  with  107  illuBtrations.   Cloth,  $4.00;  leather,  $6.00. 

Weno(«  with  pleasure  the  uppeftrftnc^  of  a  Kecond  |  carried  out,  and  muph  new  matter  added.  Dr. 
edlUon  of  thl9  TalnaMe  work.  When  tt  flivl  canie  Burnett'?  work  muitt  (>«  resarded  as  a  Tery  ralna- 
out  it  wa*  accepted  by  the  profession  as  one  of  bio  pontrtbutlon  to  aiirar surgery,  not  onty  on 
the  standard  works  on  modern  aural  mirgery  in  i  account  of  Up^  oomprehennlTenenH,  but  because  it 
the  EnKll**h  languaj^;  and  In  his  aecond  edtlion    containflthereHultiiof  the  careful  personal  observa- 


Dr.  Burnett  has  fUUy  maintained  hln  reputation, 
for  the  book  is  replete  with  raluable  Information 
and  suggestions.    The  revision  has  been  carefully 


tlon  and  experience  of  thin  eminent aanUauriteou. 
—London  Lancet,  Feb.  21,  1885. 


rOLITZER,  ADAM, 

Jmperial-Roj/nl  Prof,  of  Aural  Therop,  in  ttu  Wntv,  of  Vunna. 

A  Text-Book  of  the  Ear  and  its  Diseases.   TrsnBUted,  at  the  Author'a  re- 
quest, by  Jame!4  Patterson  Casseluh,  M.  D.,  M.  R.  0.  8.    In  one  hamlsome  octavo  vol- 
iime  of  800  pages,  with  257  original  illustrations.     Cloth,  t-5.50. 
The  whole  work  old  be  recommencfed  u  i  reli-  t  the  prnctttioner  in  hln  treatment. — Boston  Sftdieul 
'  able  galde  to  the  etudeat,  and  an  efficient  aid  to  {  and  Surgical  JourruU,  June  7, 1U3. 


BERRY,  GEORGE  A.,  M,  B.,  E.  R.  C.  S.,  Ed., 

Ophlhalmie  Surgeon^  Edinburgh  Royal  Infirmnry. 

Diseases  of  the  Eye.  A  Practiral  Treatise  for  Students  of  Ophthalmology.  In 
one  octavo  volume  of  683  pages,  with  144  illustrations,  62  of  which  are  beautifully 
colored.     Cloth,  $7.50. 

Thii  newest  candidate  for  faror  among  ophthal-  I  novice — with  a  ma««  of  details  with  no  key  to  their 
nologlcalatudenla  Is  designed  10  be  purelv  clinical  I  unraTelling.  It  is  apparent  Ihat  the  literature  of 
In  character  and  the  plan  is  well  odherod  to.  Wo  '  each  subject  has  been  gone  over  in  a  rery  thor- 
hare  been  forcibly  struck  by  the  rare  good  tnste  J  ough  mnnncr.  The  fact  that  he  wmi  writing  a 
Is  the  selection  of  what  is  essential  which  per^  clinical  treatise  for  beginners  and  not  nn  cncyclo- 
vadea  the  book.    The  author  seems  to  hare  the    pndin  has  always  been  present  with  the  author. 


uncommon  faculty  of  viewing  his  subject  as  a 
whole  and  seising  the  salient  polnta  and  not  con- 
ftislng  his  reader— presumably  a  student  and  a 


The  number  and  excellence  of  the  colored  illua- 
trations  in  the  text  deserve  more  than  a  paesing 
notice.— ^rcAicu  of  Ophthalmology,  B«pl.  US9. 


r 


JULER,  HENRY  E.,  F.  R.  C.  8., 

Senior  Au'l  Surgeon,  Royal  Walmimter  Ophlhalmie  Botp. ;  Intt  Clirtital  A$^l,  MoorJMdt,  lumion, 

A  Handbook  of  Ophthalmic  Science  and  Practice.  Handsome  8vo.  vol- 
ume of  460  pages,  with  125  woodcuts,  27  colored  plates,  selections  from  Test-types  of 
Jaeger  and  Snellen,  and  Holmgren's  Color-blindness  Test.  Cloth,  $4.50;  leather,  $6.50, 
It  presents  to  the  student  concise  descriptions    illustrations  are  nearly  all  original.    We  hsTe  ex- 

'    "  '  ''  "  '      amiaed  this  entire  work  with  great  care,  and  tt 

represents  the  commonly  accepted  views  of  ad- 


and  typical  illustrations  of  all  important eyeafloc 
tlona,  placed  In  Juxtaposition,  ao  as  to  be  grasped 
at  a  glance.  Beyond  a  doubt  It  Is  the  best  illus- 
trated handbook  of  ophthalmic  science  which  has 
ever  appeared.    Then,  what  is  still  better,  these 


va'nced  ophthalmologists.  We  'can  most  heartily 
commend  this  book  to  all  medical  students,  prac- 
titioners and  speclollate.— £)<(ro<<  iMncit,  Jan.  'M. 


NETTLESHIP,  EDWARD,  JF.  R,  C.  8., 

OphVuUmie  Surg,  and  LuU  on  Ophth.  Surg,  at  St.  Thomat'  Hoipital,  Vaniaa. 

The  StiMent's  Ouide  to  Diseases  of  the  Eye.  New  (fourth)  American 
from  the  fifth  English  e<lition,  thonnighly  revised.  With  a  Supplement  on  the  Detection 
of  Color  Blindness,  by  Wiluam  Thomsok,  M.  D.,  Professor  of  Ophthalmology  in  the 
Jefferson  Medical  College.  In  one  12mo.  volume  of  about  oOO  pages,  with  IH-i  illus- 
trmtions,  selections  from  Snellen's  lest-types  and  formulie,  and  a  colored  plate.    Shortly. 

XORRI8,  WM.  F.,  M.  D.,  ami  OLIVER,  CHA8.  A.,  M.  D. 

Clin.  Prof,  of  Ophlhaltiwlogy  in  Univ.  of  Pa. 

A  Text-Book  of  Ophthalmology.  In  one  octavo  volume  of  abont  600  pages, 
with  illustrations.     l\rpnring. 


^ 


CARTER,  R.  BRUDEIfELL,  &  FROST,  W.ADAMS, 

F.  R.  C.  8.,  F.  R.  C.  8., 

Ophlhalmie  Surgton  to  and  LrcL  on  Ophthal-  Au't  Ophthatmie  Sur'ieon  owl  JainI  Ltd. 

m«  Surgery  at  St-.  Ocorgt't  Hoepilal,  London,  on  Oph,  Sur.,  SL  Qwrge^t  Hnep.,  London. 

Ophthalmic  Surgery.  In  one  12iuo.  volume  of  659  (uiges,  with  91  woodcuts, 
color-blindness  test,  test-types  and  dote  and  appendix  of  formula.  Cloth,  $2.25.  See 
Seria  of  Clinical  Manuals,  page  31. 


WEI.l."'  ON  THr:  ETE.    In  one  octavo  volame. 

LAliKK.NiK  A.NI)  MLKJN'S  HAN1>Y  BtKJK  OF 
OPBTU  A1,M  IC  SURGERY,  for  the  use  of  Prao- 
tlllonan.  Second  edition.  In  one  octaro  vol- 
nm*  of  227  pages,  with  U  lllua.    Cloth,  12.76. 


LAW80N  ON  INJURIES  TO  THE  EYE,  ORBIT 
AND  ETELIDB:  Their  Immediate  and  ^mole 
Effecta.  Inoneoctaro  volume  of  4M  pa^s,  with 
92  llln8tralio|u.    Cloth,  t^K. 


' 


L 


24    Lea  Bbothkos  &  Co.'s  PuBUCATi6Na — Urin.  Dis.,  Dentistry,  etc. 
ROBERTS,  WILLIAM,  M.  D., 

Lerlurer  o»  Moiicint  in  the  Manrhf-iter  Sfhoot  of  MetUein^  tie 

A  Practical  Treatise  on  Urinary  and  Benal  Diseases,  including  Uri- 
nary Deposits.     Foiinli  American   from  the  fourth   London  edition.     In   one  luod- 

some  octavo  Volume  of  609  pjiges,  witli  81   illu!itration».     Cloth,  f. 3.50, 

It  mux  be  said  to  be  the  best  book  in  (jrlnt  on  the 
subject  of  which  Ittrmte. —  The  American  Journal 


of  IM  Utiical  Sciencte,  Jkd.  188A. 

The  pecnlikr  rilue  und  flnlt>h  of  the  book  are  in 
a  tneiuture  derired  from  it}*  renolute  mAintenance 
of  a  clinicAl  and  practical  character.  It  is  an  no. 
rlralled  exposition  of  everything  which  relate* 
directly  or  indirectly  to  the  diagoosin,  progooala 
and  treatment  of  urinary  dlseaseit,  and  posMaiaa 
»  completeneiia  not  found  elaewhere  In  our  lag-  i 

PURDY,   CHARLES  W.,  M.  D.,  Chicago. 

Bright's  Disease  and  Allied  Affections  of  the  Kidneys 
volume  of  288  pages,  with  illiiBtrations.     Cloth,  $2. 


'  giiagc  in  Ite  account  of  the  dilTerent  aiTcctiooa— 
'  Tht  DtnnehMltir  Mtiitcal  Chroniclf-,  July,  liB*. 
Thv  value  of  thix  trxatiae  ax  a^iide  boolf  tolha 
physician  in  daily  praotire  can  hardly  be  over, 
esitimated.  That  it  is  ftilly  up  to  the  level  of  oar 
prei^ent  knowledge  in  a  fact  reRecttng  great  credit 
upon  Dr.  Roberta,  who  has  a  wide  reputation  as  a 
busy  practitioner.— 7^  MeiiaU  JlMord,  July  31, 
1886. 


In  one  ocUto 


The  object  of  this  work  is  to  "furnish  a  sysiem- 
Atic,  practical  and  concise  description  of  the 
pathology  and  treatment  of  the  chief  organic 
diaeifea  of  the  kidney  associated  with  albnminU' 
ria,  which  shall  represent  the  most  recent  ad- 
vanoea  In  our  knowledge  on  these  subjects;"  and 
this  definition  of  the  object  is  a  fair  description  of 
the  book.    The  work  la  a  useful  one,  giving  in  a 


short  space  the  theories,  facta  and  treatmenta,  and 

going  more  fully  into  their  later  developmenta. 
>n  treatment  the  writer  is  particularly  atroag, 
steering  clear  of  generaiitiea.  and  seldoin  omit. 
ting,  what  text.bool[s  osnally  do,  the  animportaat 
Items  which  are  ail  Important  to  the  general  pr»o- 
tltioner.— TAs  ManeluiUr  MmUcal  OhvkU,  Oat. 
M86. 


MORRIS,  HENRY,  M.  B.,  F.  R.  C.  8., 

Surgeon  to  and  Lecture  on  Surgery  at  Middleatz  HoepitaL,  London. 

Surgical  Diseases  of  the  Kidney.  In  one  12mo.  volume  of  654  pages,  with  40 
woodcuts,  and  6  colore<l  plates.  Limp  cloth,  $2.2-5.  See  Stria  of  Clinical  MamiaU,  page  31. 
In  this  manual  we  have  a  distinct  addition  to  |  he  took  in  hand.  It  la  a  full  and  trustworthy 
.surgical  literature,  which  gives  information  not  '  book  of  reference,  both  for  students  and  prac* 
elaewhei«  to  tie  mot  with  inaainglo  work.  Suoh  tidoners  In  search  of  guidanoe.  The  illustratioiu 
nbooit  was  distinctly  required,  and  Mr.  Morris  |  In  the  text  and  the  chroroo-lithographa  are  beao- 
has  very  diligently  and  ably  performed  the  task  I  tifully  executed.— rAsZ^ivian  Z^oned,  Feb.  M,IM1 

LUCAS,  clement7m^b7,1s.  S.,  E.  R.  C.  8., 

Senior  Aiaietant  Surgeon  to  Guu'i  Hospital^  London. 
Diseases   of  the   Urethra.      In  one   ISmo.  volume.     Preparing.     >See  Seri 
of  Clinical  Manuals,  page  4. 

THOMPSON,  SIR  HENRY, 

Surgeon  nrui  PtoffJtnor  tjf  Oinicat  Sttrgerv  to  University  CoUegt  ffotpiial,  London. 

Iiectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edition.     In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.    Cloth,  $2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistul8e.     From  the  third   English  edition.     In  one  octavo  volume  of  368 
pages,  with  47  cuta  and  3  plates.    Cloth,  |3.50. 

THE  AMERICAN  SYSTEM  OF  DENTISTRY. 

In  Treatises  by  Various  Authors.  Edited  hy  Wilbur  F.  Litch,  M.  D, 
D.  D.  8.,  Professor  of  Prosthetic  Dentiatry,  Materia  Medica  and  Therapeutics  in  the 
Pennsylvania  College  of  Dental  Surgery.  In  three  very  handsome  octavo  volumes  con- 
taining 3100  pages,  with  1863  illustrations  and  9  full-page  plates.  Per  volume,  doth,  $<t; 
leather,  $7;  half  Morocco,  gilt  top,  (8.  The  complete  work  is  note  retufy.  ForutUtf 
ntbtcription  only. 


As  an  encvclopiedia  of  Dentistry  it  has  no  su-  | 

fierlor.    It  should  form  a  part  of  every  dentist's  i 
Ibrary,  as  the  Information  It  contains  la  of  the  ' 
Sreatest  value  to  all  engaged  in  tiie  practice  of 
entlstry. — American  .lour.  Dent.  Sci,,  Sept  1880. 
A  grand  system,  big  enough  and  good  enough 
and  handsome  enough  for  a  monument  (which 


doubtless  it  la),  to  mark  an  epoch  In  the  history  of 
dentistry.  Dentists  will  be  satisfied  with  II  aad 
proud  or  it — they  must.  It  is  sure  to  be  precisely 
what  the  student  needs  to  put  him  and  keep  him 
in  the  right  track,  while  the  pr(>fession  a(  larm 
will  receive  incalculable  benelll  from  IL — Otloml^ 
graphic  Journal,  Jan.  1BS7. 


COLEMAN,  A.,  L.  R.  C.  P.,  F.  R.  C.  S.,  Exam.  L.  D.  S., 

Senior  Dent.  Surg,  and  Lect  on  Dent.  Surg,  at  St.  Bartholomew's  Ho^p.  and  the  Dent,  Hoep.,  L^jn-lon. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thoroughly  revised  aad 
adapted  to  the  use  of  .\merican  Students,  by  Th(ima.«  C.  Stellwaoeh,  M.  A.,  M.  D, 
D.  D.  S.,  Prof  of  Physiology  in  the  Philadelphia  Dental  College.  In  one  handsome  octafo 
volume  of  412  pages,  with  331  illustrations.    Cloth,  $3.25. 

The  author  brings  to  his  task  a  larKeexperiaaee 
■  '  '>Ie  circumstanc    ~ 


It  should  be  in  the  possession  of  every  practi- 
tioner in  this  country.  The  part  devoted  to  first 
and  second  detitition  and  irregularities  In  the  per- 
manent teeth  Is  fully  worth  ihe  nrioe.  In  fact, 
price  should  not  be  considered  In  purchasing  such 
a  work.  If  the  money  put  Into  some  of  our  «<>- 
called  standard  text-books  could  be  converted  Into 
sncb  publications  as  this,  much  good  would  result. 
—Sovthtm  Dental  Journal,  May,  \Vi- 


acquired  under  the  most  favorable 
There  have  been  added  to  the  volume  a  huod 
pages  \ij  the  American    editor.  emtKHlytng 
views  of  the  leading  home  teachers  In  dental  i 
gery.    The  work,  therefore,  may  be  regarded  aa 
strictly  abreast  of  the  times,  and  as  a  very  blgb 
authority  on  the  subjects   of  which  It  '     ' 
American  Practitioner,  July,  IMS. 


BA8HAM    OH    BENAL  DISEASES-,    k  C\\Mc»\ 
Oaide  10  thslr  Dlagnoala  uid  TreaVmenV    \n 


LiA  Bkothxbs  k  Co.'b  PtTBUCAnoss — Venereal,  Impotence. 


BOSS,  S A  MITEL  W.,  A.  M.,  M.  D.,  LL.  !>., 

ProfctKor  of  the  lYineipUi  o/  Surgary  and  o/  CXinicat  Surgtry  in  the  Jeferion  Af  idiooj  0>U«g6  of  Phtta, 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  New  (4th)  edition,  thoroughly  revised  by  F.  R. 
Stttbois,  M.  D.,  Prof.  orDineaiies  of  the  Genito- Urinary  Organs  and  of  Venereal  I>igeaw& 
N.  Y.  Post  Grid,  ^fed.  School.  In  one  very  handsome  octavo  volume  of  about  175 
pagei,  with  about  20  illostrationa.    HhoriUj. 

A  few  notices  of  the  previous  edition  are  appended. 
It  muat  be  gratifying  to  both  snthor  and  pub- 1     Thl»  now  elwaleal  work  on  llu'  subject  of  Impo- 
llnhars  that  large  flmt  and  Mcond  editions  of  thl>  |  fence  and  sterilily  in  tho  mali)  noeds  no  extended 


little  work  were  so  soon  exhausted,  while  the  fact 
that  It  has  been  translated  into  Russian  may  iodl- 
cute  that  It  filled  a  void  even  io  foreign  lilontlure. 
His  la  a  earefnl  and  physiological  study  of  the 
sexual  set,  so  fkr  as  concernii  the  mate,  and  all 
his  conclusions  are  scientiHcally  reached.  The 
book  has  a  place  by  itself  in  our  literature,  and 
(timlshea  a  large  f^ind  orinformallon  concerning 
Important  matters  that  are  too  often  passed  over 
la  slieooe.— 7^  tltdical  Prut,  June,  IU7. 


review,  for  It  is  already  well  known  to  the  pro- 
fession. Dr.  Gross  has  by  his  tireless  labor  done 
more  towards  clearing  up  the  diagnosis  and  treat- 
mentof  these  obscnre  cases  than  any  other  Ameri- 
can physician.  The  fact  that  this  Iwok  hai  rapidly 
run  through  two  large  editions,  and  that  the  author 
is  now  forced  to  issue  a  third,  is  good  and  nHillclent 
evidence  of  ilx  excellence.— jiuanfa  Htdual  and 
Surgical  Journal,  April,  188S. 


FATLOIt,  B.  W.,  A.  M.,  M.  2>., 

Climcal  ProftgwT  af  (5eni/o-  t'rinaTt/  />u«ajirr  in  the  College  of  PhijMietnm  tttui  Surt/eontt  Tftw  York, 
Prof.  0/   Ventreai  and  .f«in  Dmeaav  in  tha   Umverittv  t-f   VermanU 


R IB     I 

f 

^V       The  Patholog5[  and  Treatment  of  Venereal  Diseases.  _   Including  the 
resalts  of  recent  investigations  upon  the  subject.    Being  the  sixth  edition  of  Bumstead 
and  Taylor.      Entirely  rewritten  by  Dr.  Taylor.    Large  8vo.  volume,  about  900  pages, 
with  about  150  engravings,  as  well  as  numerous  cliromo-lithogrnpha.     tttforing. 
A  few  notices  of  the  previous  edition  are  appendetl. 
II  is  a  splendid  record  of  honest  labor,  wide  I  known  that  It  would  be  superfioons  here  to  pass  is 

'  ■       •   •      '    --!«llen( 


: 


research.  Just  comparison,  careful  scrutiny  and  ' 
original  experience,  which  will  always  be  held  as 
a  high  credit  to  American  medical  literature.  This 
la  not  only  the  best  work  In  the  Engllnh  language 
upon  the  aubjects  of  which  it  treats,  but  also  one 
which  ha**  no  equal  in  other  tongues  for  its  clear, 
compreheoiilTe  and  practical  handling  of  Its 
themes. — Am.  Jour,  of  tht  Xtd.  SeitneM,  Jan.  18S4. 
It  is  certainly  the  best  single  treatise  on  vene- 
'  In  our  own,  and  probably  the  lM*»>t  In  any  Ian 


review  its  general  or  speofal  points  of  excellence. 
The  verdict  of  the  profession  has  been  paused;  It 
has  been  accepted  as  tlie  moat  thorough  and  com- 
plete ezpoeitlon  of  the  pathology  and  treatment  of 
venereal  diseases  in  the  language.  Admirable  as  a 
model  of  clear  description,  an  exponent  of  sound 
pathological  doctrine,  and  a  guide  forratlonal  and 
successml  treatment,  it  is  an  ornament  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  preaent  edition  are  eminently  judicious. 


.—AostonAfsd.  and  ^r;.Jourtu>/,  April  a,  UM.  i  from  the  standpoint  of  practical  utility.— Jourtui/o/ 
e  character  of  this  standard  work  la  so  well  I  (Mamtoiu  amd  Vtntnal  Diuatu,  Jan.  1884. 

COBNIL,  v., 

Profeuor  (o  the  Family  of  Mtdteint  of  PorU,  aiut  Phvtiruui  to  tht  Loureint  BotpitaL 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
Dvised  by  the  Author,  and  Iranslateil  with  notes  and  additions  by  J.  HlUfBY  C.  Simek, 
I.  D,  Demonstrator  of  Patholt)gical  Histoloiity  in  the  Univ.  of  {"a.,  and  J.  WiLUAii 
Thite,  M.  D,  Lecturer  on  Venereal  Diseases,  Univ.  of  Pa.  In  one  handsome  octavo 
Dlume  of  481  pages,  with  84  very  beautiful  illustrations.  Cloth,  $3.75. 
_The  anatomy,  the  histology,  the  pathology  and  p«rusal  without  the  feeling  that  bis  |;rup  of  the 
I  clinical  features  of  syphilis  are  repreaented  in       *'         '  *  .....-.-.-..         . 


his  work  In  their  tient,  most  practical  and  roost 
nstructive  form,  and  no  one  will  rise  from  its 


wide  and  Important  subject  on  which  It  treats  Is 
a  stronger  and  surer  one.— DM  London  Praett' 
tiontr,  Jan.  1882. 


Cloth, 


BUTCHIN80N,  JONATHAN,  F.  B.  8.,  F.  B.  C.  8., 

Ccmtulting  ^trgton  to  tht  London  HotpitaL 
Syphilis.     In  one  12mo.  volume  of  ,542  pagea,  with  8  chromo-lithographs. 
92.25.     See  Seriai  of  Clinieal  Manuals,  page  31. 

Those  who  have  seen  most  of  the  disease  and  I  and  power  of  obeervatioo,  but  of  his  patlanoe  and 
those  who  have  felt  the  real  difficulties  of  dlagno-  aasidully  In  taking  noces  of  his  cases  and  keep- 
sis  and  treatment  will  most  highly  appreciate  the  I  ing  them  in  a  form  available  for  suc^  excellent 
facta  and  suggestions  which  abound  in  these  \  use  as  he  has  put  them  to  in  this  volume.— X«n<lan 
pagea  It  la  a  worthy  and  valuable  record,  not  i  Mtdual  Rtcord,  Nov.  13, 1S87. 
only  of  Mr.  Hutchinson's  very  large  sxperience  \ 

OB08S,  8.  n.,  M.  n.,  LL.  n.,  D.  C.  L.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Oland  and  the  Urethra.  Third 
edition,  thoroughly  revised  by  Samuel  W.  Gbcms,  M.  D.  In  one  octavo  volume  of  674 
pages,  with  170  illustrations.    Cloth,  (4..50. 


1      CULLEBIEB,  A.,  &  B  UM8TBAI),  F.  J.,  M.ID.,  LL.D., 

^^^  Surgmyn  to  tht  Bdpital  du  Midi, 

\         HI 


Lai*  Proffjutrr  of  Vtntrtal  Dittattt  In  tAs  Coti^t  of  Phj/ivHafit 
and  Stirgtons,  jVev  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freemait  J.  Bum- 
EAD,  M.  I).  In  one  imperial  4to.  volume  of  3'iS  pagw,  double-iioliimns,  with  2<J  plates, 
ntaining  about  150  figures,  beautifully  colored,  many  uf  them  the  site  of  life.  StronKlv 
und  iti  cloth,  $17.00.    A  specimen  of  the  plates  and  leil  sent,  U'j  um.V,  ovk\w3».\N.»*'5S»  va* 

HILL  Ojy  BYPBlLia  AND  LOCAL  CONTAGIOUS    FOHMSniY    i^OCkV.    VsYi^lAJ.    '^\'*i5o«5L- 

DJSORDERa.  jDon»«vovol.of«7»p.Clolh,»S.M.    PWSC\PKV.\3*    "^a-E.  «>Wi>£S^«^    cSS»V^-«>- 
i-BK'S  LBCTUSES  ON  er  PHI  LIS  AND  ioMEiTlOS.    Vft  Ott«  «vo.  TOV  <A  Wk  V»W*-    '-""  ' 
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TAYLOB,  ROBERT  W.,  A.M.,  M.D., 

Oinieat  Profttmr  of  O«"<'o  Urinaru  DitKuti  in  the  CoU4gr  of  Phyiiaaim  ani  Surgeon*,  Not  York : 
Surgnn  (o  tht  DeptlrtrngrU  of  Vtntrtnf  and  Slan  Dutaim  of  <h»  Sa>  fork  Uoufnlak;  /Vofc 

dvnl  of  thi  Anitrtcan  Dermatutogical  Auofintlim, 

A  Clinical  Atlas  of  Venereal  and  Skin  Diseases:  locluding  Diagnasii. 
Prognosis  ami  TrealmenL  In  eight  Urge  fulio  parts,  nieiuuring  14  x  H  inches,  ami 
com|>ri8ing  68  beautifully-colored  plates  with  213  figtires,  and  431  pages  of  text  with  35 
enKravings.  Complete  wurk  just  ready.  Price  per  part,  f2.o<).  Bound  in  one  volume, 
half  Kuasia,  $27  ;  half  Turkey  Morocco,  $2H.  For  xiU  fry  »ui>»eription  onljf.  Specimen 
plates  sent  on  reoeij)t  of  10  cents.     A  full  prospectus  sent  to  any  addrew  on  application. 

Th(>  completion  nf  thlx  fnoDum«nUl  work  li  a    allolted  to  a  notice  of  this  kind,  and  wbil*  v» 
subject  of  conKriiliilAtiou.  oot  ooly  to  tti«  author 
»a<i   (.tiMl^'KT.-*,  but  to  the  profe'-^aion  at  lar^; 
in  <  <  '  t  he  Ifttler  t)\At  It  direcUy  appeals  as 

clear  expo-ition  of  a  ooofesaediy 


(ill-  ^    -h  of  medicine 

Joined  riuudb  with  Rood  art 


Good  literature  baa 


ith  hiKhly  satlsfao 
tnry  reculu  for  l»th  There  are  altogether  £13 
figure*,  loaoy  of  which  are  life  nise,  aadrapreseol 
the  hlgheflt  perfection  of  the  ohromo-lftho- 
graphle  art.  and  scattered  throughout  the  text  are 
innamerable  encraviDK*.  Quite  a  proportion  of 
tbe*«  IIIU9trAtloafl  are  from  the  author's  oirn 
collection,  while  on  the  other  iiand  tiie  beet 
atlases  of  liie  world  hare  been  drawn  upon  for 
the  mont  typical  and  suoceeitful  pictures  of  the 
many  diifereut  types  of  venereal  and  skin  dis 
ease.  We  think  we  may  say  without  undue 
•laneratioD  that  the  reproductions,  both  in  color 
and  In  black  aod  white,  are  almost  Inrariably 
successful.  The  l«xt  is  practical,  full  of  thera- 
peutical suggestions,  and  the  cliDical  accounts  of 
disease  are  clear  aod  incislre.  Dr.  Taylor  is, 
happily,  an  emlnonlauthority  in  both  departmenta, 
and  we  find  as  a  consequence  that  the  two  diria- 
ions  of  this  work  poaaess  an  equal  scienti6c  and 
literary  merit.    Wa  hare  already  passed  the  limits 


hare  nothing  hut  prai!*e  for  this  admirable  atlat, 
it  must  be  said  in  justification  that  it  is  more  than 
warranted  by  the  merits  of  the  work  ilMlt— 
Tlu  Mtdieat  Ntict,  Deo.  U,  18«e. 

It  would  be  hard  to  use  worda  which  wonld  per- 
splcuously  enough  conrey  to  the  reader  the  ypaal 
Talueof  this  Climrnl  Atlat.  Thia  Atlas  la  mon 
complete  even  than  an  ordinary  coun«  of  eliaieal 
lectures,  for  in  no  one  college  or  hospital  coona 
Is  it  at  all  probable  that  all  of  the  diaoasaa  herein 
represented  would  be  seen.  It  Is  alao  more  ser- 
riceabie  to  the  majority  of  studenta  than  attend- 
ance upon  clinical  lecturer,  for  ino«t  of  the 
studente  who  sit  on  remote  seals  in  the  lectara 
hall  cannot  see  the  subject  aa  well  as  the  offlca 
student  can  examine  these  true  to-llfa  chrono-iitb- 
ngraphs.  Comparing  the  text  to  a  lectarer,  it  Is 
more  salisfactory  in  exactness  and  fulness  than 
he  would  be  likely  to  be  in  lecturing  oTerasiogIa 
cas«.  Indeed,  this  AUat  is  ioralaable  to  the  gen- 
eral practitioner,  for  it  enables  the  eye  ortbe 
physician  to  make  diagnosis  of  a  rlTen  caae  of 
skin  manifestation  by  comparing  (he  casa  with 
the  picture  in  the  Alia;  where  will  ba  fmnd  also 
the  text  of  diagnoals,  pathology,  and  hall  svotloos 
on  treatment.— KirvuNaJradicaJ  jrentJ^,  Dae.  UM. 


HYDE,  J.  KEVINS,  A.  M.,  M.  I)., 

/Vo/euor  of  Dermatology  and  I'snereaf  Dittata  m  Suth  Mtdient  CblUgt,  f^ittijo. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 
Practitioners.  New  (second)  e<lition.  In  one  handsome  octavo  volume  of  676  pages, 
with  2  colored  plates  and  85  beautiful  and  elaborate  illustrations.  Cloth,  $4.50;  leather, $5.S0. 


We  can  heartily  commend  it,  not  ooly  as  an 
admirable  text-book  for  teacher  and  student,  but 
inits  clear  and  comprehensire  rules  for  diagnosis, 
Ita  sound  and  independent  doctrines  in  pathology, 
and  its  minute  and  judicious  directions  for  the 
treatment  of  disease,  as  a  most  satipfactory  and 
complete  practical  guide  for  the  physician. — Amtri- 
can  Jonrnfit  nf  the  MfniUal  Scisnecc.  July,  18SS. 

A  useful  |i;lbHSAry  descrlptlre  of  terms  la  glren. 
The  de.<4crip(i7e  portions  of  this  work  are  plain 
and  easily  understood,  and  above  all  are  very 
accurate.  The  therapeutical  part  is  abundantly 
supplied  with  excellent  recommendations.  Tlie 
picture  part  is  well  done.  The  value  of  the  work 
to  practitioners  is  great  because  of  the  oxoellence 
of  the  descriptions,  lije  suggestiveness  of  the 
advice,  and  the  correctness  of  the  details  and  the 
principles  of  therapeutics  impressed  upon  the 
reader.—  i'iryinia  Mtd.  Monlhly,  May,  18S8. 


The  second  edition  of  his  treatise  is  like  his 
clinical  instruction,  admirably  arranged,  attractive 
in  diction,  and  strikingly  practical  Ihroughont. 
The  chapter  on  general  symptomatology  is  a  model 
in  its  way;  no  clearer  description  of  the  varioos 
primary  aod  consecutive  lesions  of  the  skin  islo 
be  met  with  anywhere.  Those  on  general  diagoo- 
sla  and  therapeutics  are  also  worthy  of  careftil 
study.  Dr.  Hyde  has  shown  Ijiraself  a  compre- 
hensive reader  of  tlie  latest  literature,  and  has  ia- 
corporated  into  his  book  all  the  best  of  that  whicli 
the  past  years  have  brought  forth.  The  prescrip- 
tions and  formulie  are  given  in  both  common  and 
metric  systems.  Text  and  illustrations  are  good, 
and  colored  plates  of  rare  caaes  lend  additional 
attractions.  Altogether  It  is  a  work  exactly  fiuad 
to  the  needs  of  a  general  practitioner,  and  no  t 
will  make  a  mistake  in  purchasing  IL— i' 
Prasof  Walen  Sac  i'urk,  June,  liSi. 


FOX,  T.,  M.  D.,  F.B.  C.  P.,  and  FOX,  T.  C,  B.A.,  M.R.  C.8., 

Phf/iieinn  to  the  Departvimt  for  Skin  Dumf,  Phyticianfor  Diteat—  of  the  Skin  to  (Aa 

Vnivergili/  (htlege  Hosy\tal,  London.  WtKlminater  Hotpiinl,  London. 

An  Epitome  of  Skin  Diseases.  With  Pormulse.  For  Students  and  Prac- 
titioners. Tliini  edition,  revise<l  and  enlarged.  In  one  very  handsome  12mo.  Tolome 
of  238  pages.    Cloth ,  $  1  .'£>. 


The  third  edition  of  this  convenient  handbook 
calls  for  notice  owing  to  the  revision  and  expansion 
which  It  has  undergone.  Thearrangementof  skin 
diaeaaes  in  alphabetical  order,  which  is  the  method 
of  classiflcatioQ  adopted  in  this  work,  becomes  a 
positive  advantage  to  the  student.  The  book  is 
one  which  we  can  strongly  recommend,  not  only 
to  students  but  also  to  practitioners  who  require  a 
oompendioua  summary  of  llie  present  state  of 
dermatology.— Bn«i«A  Mediml  Journal^  July  2, 1883. 

We  cordially  recommend  Fox's  ffpifoaM  to  those 
whose  time  Is  limited  and  who  wish   a  handy 


manual  to  lie  upon  the  table  for  Instant  referaoea. 
Its  alphabetical  arrangement  Is  suited  to  this  use, 
for  ail  one  has  to  know  is  the  name  of  the  disease, 
and  here  are  its  description  and  the  appropriate 
treatment  at  hand  and  ready  for  Instauat  applica- 
tion. 'The  iirescnl  edition  has  been  very  oarelUlly 
revised  and  a  number  of  new  diseaaaa  ara  de- 
scribed, while  most  of  the  recent  addiUona  U> 
dermal  therapeutics  find  mention,  and  the  (brmn- 
lary  at  the  end  of  the  book  haa  been  conaiderably 
augmented.- rA<  Uedtcal  Nict,  DaeemtMr,  MH^ 


WILSON,  ERASMUS,  F.  R.  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin. 

In  one^  handsome  small  cictavo  volume  of  536  pages.     Cloth,  $3.50. 

JIILUER'3  HANDBOOK  OF  BS^N  UlSf^KS'Ea-,  \  can  edition.    In  one  Umo.  TOlome  of  MS  pacaa. 
/arJKudantaaud  PraeUtloiMMa.    Saoiuwi  KkmrV-  \  iiV\.Yk\MiM.   CVcyi.V>,%adb. 
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I     The  American  Systems  of  Gynecology  and  Obstetrics. 

'  Systems  of  Gyneeologry  and  Obstetrics,  in  Treatises  by  American 

Authors.  Gynecology  edited  by  MATTHrw  D.  Mann,  A .  M.,  M.  D.,  Profeseor  of  Ob«tetric» 
and  Gynecology  in  the  Medical  Department  of  the  University  of  Biifliilo;  and  Obstet- 
rics eJiled  by  Barton  Cooke  Hirst,  M.  D.,  Associate  Professor  of  Obstetrics  in  tlie 
University  of  Pennsylvania,  Philaflelphia.  In  four  very  handsome  octavo  volumes,  con- 
taining 3612  pages,  i092  engravings  and  8  plates.  Complete  work  fmt  rtady.  Per  vol- 
ume: Cloth,  $5.00;  leather,  $6.00;  half  Russia,  $7.00.  For  mle  fry  sttbaeription  onh/. 
I  Address  Iht  PublMem.  Full  descriptive  circular  free  on  application. 
LIST  OF  CONTRIBUTORS. 
I 


WILLIAM  H.  BAKER,  M.  D., 
ROBERT  BATTEY,  M.  D^ 
SAMUEL  C.  BIT8EV,  M.  D., 
JAMES  C.  CAMERON.  M.  D., 
HENRY  C.  COE.  A.  M.,  M.  !>., 
EDWARD  P.  nAVlS,  M.  P., 
G.  E.  D«  sen  WEINITZ,  M.  D., 
E.  C.  HUHLEY,  A.  B.,  M.  U, 
B.  McE.  EMMET,  M.  D., 
0E(>K<;E  J.  ENOELMANN,  M.  D.. 
HENRY  J.  i;AKHI(;1'E.S,  a.  M.,  M.  D., 
WILLIAM  G<)OI>ELL,  A.  M.,  M.  D., 
EGBERT  H.  URANDIN,  A.  M.,  M.  D., 
SAMUEL  W.  GR0.9S,  M.  D., 
ROBERT  P.  HARRIS,  M.  P., 
(iEORGE  T.  HARRISON,  M.  D., 
BARTON  C.  HIR.ST.  M.D. 
STEPHEN  Y.  HOWELL,  M.  D.. 
A.  REEVES  JACKSON,  A.  M.,  M.  D., 
■W.  W.  JAOr.ARIi,  M.  D.j 
EI>WARI)  W.  .IRNK8,  M.  D.,  LL.  D., 
HOWARD  A.  KELLY,  M.  D, 
Thl»  la  volume  Ivfo  of  The  Amerirnn  Pydem  of 
Obntetrlcfl,  completing  the  wonderfully  futj  Berien 
Issued  from  the  houoe  of  Lea  Brotherf-  dt  Co.  dur* 
iDg  the  past  two  years.  Twomogniflcent  Tolumcs 
devoted  to  gynecolosy,  Mnd  now  two  like  volume!* 
enibraclDB  everythiiig  pertaininK  to  obstetrics. 
These  volumes  are  the  contributions  of  the  most 
•inlnent  gentlemen  of  (his  country  In  those  de* 
partmente  of  the  profession.  Knoh  contributor 
presents  a  monograph  upon  his  special  topic, 
apparently  without  restriction  In  space,  so  that 
everything  In  the  way  of  history,  theory, methods, 
and  results  Is  presented  to  our  fullest  need.  Thn 
work  will  long  remain  as  a  monument  of  great  In- 
dustry and  good  Judgment.  As  a  work  of  general 
reference,  It  will  be  fiund  remarkably  full  and  In- 
•trncllTe  In  every  direction  of  Inqufry.— TAe  Ob- 
lUtrU  OautU,  September,  1889. 

Ther*  can  be  but  little  doubt  that  this  work  will 
lad  the  aame  favor  with  the  professinn  thai  has 
been  accorded  to  the  "System  of  Medicine  by 
American  Authors,"  and  the  "Syptom  of  Gynecol- 
ogy byAmerlcan  .Authors."  One  in  at  a  toss  to  know 
vvhat  to  say  of  ihle  volume,  for  fear  that  just  and 
merited  praise  may  be  mlsiaken  for  flattery.  The 
subjects  of  some  of  the  papers  are  discussed  in 
various  works  on  obstetrics,  though  not  to  the  full 
extent  that  Is  found  in  this  volume.  The  papers 
of  Drs.  Engclinnnn,  Martin,  Hlr>l,  Jaggard  and 
Reeve  are  incomparably  beyond  anything  thai  can 
be  found  In  otwtelrical  works.    Certainly  the  Edj- 


CHARLE8  CARROLL  LEE,  M.  D.. 
WILLIAM  T.  Ll'SK,  M.  ti.,LL.  D., 
J.  HENr>RIE  LLOYD,  M.  D, 
MATTHEW  D.  M  ANN,  A.  M..  M.  D., 
H.  NEWELL  MARTIN,  F.  R.  8.,  M,  D., 

D.Sc,  M.A., 
RICHARD  B.  MAURY,  M.  D., 
CD.  PALMER,  M.  D., 
BOSWELL  PARK,  M.D., 
THEOPIIILUS  PARVI.N,  M.  D.,  LL.  D., 
R.  A.   F.  PENROSE,  M.  l).,  LL.  D., 
THADDEI'S  A.  REAMY,  A.  M.,  M.  D., 
J.  C.  REEVE,  M.  I)., 
A.  D.  ROCKWELL,  A.  M.,  M.  D., 
ALE.XANDER  J.  C.  SKENE,  M.  D., 
J.  LEWIS  SMITH,  M.  D., 
STEPHEN  SMITH,  M.  D., 
R.  STANSBIIBV   SUTTON.  A.M.,  M.  D, 

LL.  D., 
T,  GAILLARD  THOMA.S,  M.  D.,  LL.  D., 
ELY  VAN  DE  WAKKEK,  M.  D., 
W.  GILL  WYLIE,  M.  D. 
tor  may  be  congratulated  for  having  made  snob  a 
wise  selection  of  his  contributors.— voKmnf  of  i^4 
Amerienn  Metiical  XjM«^ctVi6on,  Sept.  S,  isSS. 

In  our  notice  of  the  "System  of  Priwtlcai  Medi- 
cine by  American  Authors,"  we  maiJe  the  follow- 
ing statement :—"  It  is  a  work  of  which  the  pro* 
fession  in  this  country  can  feel  proud.  Wriilea 
exclusively  by  American  physicians  who  are  ac* 

?ualnted  with  all  the  varieties  of  climate  In  the 
'nited  States,  the  character  of  the  soil,  the  man. 
ners  and  customs  of  the  people,  etc.,  It  Is  pecul- 
iarly a^lapted  tu  the  wants  of  American  practilloD- 
ers  of  medicine,  and  It  .seems  to  us  that  every  one 
of  them  would  desire  to  have  it"  Every  wofd 
thus  expressed  In  regard  to  the  "American  Sya- 
t«m  of  Practit'al  Merllcine"  Is  applicable  to  the 
"System  of  Gynecology  by  American  Authors," 
which  we  desire  now  to  bring  to  the  attention  of 
our  readers.  It,  like  the  other,  has  l>een  writt^o 
exclusively  by  American  physicians  who  are 
acquainted  with  all  the  characteristics  of  American 
people,  who  are  well  informed  In  reganl  to  the 
poculiarltles  of  Anierif^u  women,  their  maoueni, 
ctisloms,  modes  of  living,  etc.  As  every  practla* 
Ing  physician  Is  called  upon  to  treat  diseases  of 
females,  and  as  they  constitute  a  class  to  whloh 
the  family  physician  must  give  attention,  and 
cannot  pass  over  to  a  specialist,  we  do  not  know  of 
a  work  in  any  department  of  medicine  that  we 
should  so  strongly  recommend  medical  men  gen- 
eirally  purchasing. — tKneiniMi^idfcd.  ^0Wi,July,1S0T. 


THOMAS,  T.  GAILLARD,  JUT.  D.,  LL.  !>., 

ProfM/ior  of  Dvtejviu  of  Women  is  the  ColU^f  of  I'hMiKyctnrm  nmi  Swrgtonit,  N.  7. 

A  Practical  Treatise  on  the  Diseases  ofWomen.    Fifth  «liiion,  thoroughly 
revised  and  rewritten.     In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266 

ilhistralions.    Cloth,  $.^.00 ;  leather,  $6.00. 

That  the  previous  editions  of  the  treatise  of  Dr.  I  triclan  and  gyniecologisi  as  asafegnide  to  practice. 
Thomas  were  thought  worthy  of  translation  Into  I  No  small  nunilicr  of  additions  have  been  made  to 
German,  French,  Italian  and  Spanish,  Is  enough  i  the  present  edition  to  make  It  correspond  to  re- 
to  give  it  the  stamp  of  genuine  merlL  At  home  11  cent  Improvements  In  treatment. — Pac^  Mtdteat 
has  mods  Its  way  Into  the  library  of  every  obete-  I  and  SurglciU  JounuU,  Jan.  188t. 

Ems,  ABTJTUR  IT.,  M.  D.,  Ltmd.,  F.R.  C.P.,  M.R.  C.S., 

Ant\yt.  Obititrte  Physirinn  fo  Afiddteaex  Hnirpitnt,  tnte  Pht/Htrum  to  Britiah  Lying-in  Honpiinl. 

The  Diseases  of  Women.    iTulnflinK  ilieir  Pathology,  Cmuaiion,  8rm|iU>iii», 
Diaf^ncjsiH  and  Trentniont.     A  Mnnunl  for  StiKlenta  ami  Pmctitioners.     In  one  hantlM)nie 
octAvo  volume  of  57t>  pnges,  with  148  ilUislrations.     Clolh,  $3.00;  leather,  $4.00. 
It  is  K  pleasure  to  read  a  book  so  thoroughly  |  are  amons  th«  more  commoD  txiethodn  of  treat- 


good  as  this  one.    The  uppcla)  qnalUipN  which  are  |  tnent,  and  y ft  Trry  Mttle  Id  Mid  about  them  In 

i^sootplouoiut  are   thorr>iiKtine^t>  In    coverlne   the 

rhoie  groand,  cleamenfr  of  do^orlptUtn  aniT  con- 

itMoeaaof  f«(al«mpi)t.    Another  marked  feattire  of 

Ivte  book  Ib  the  Htt«intloo    paid  to  the   drlatJN   of 

|inany  minor  Buriclfal  operation*  and  prorrdure^, 

k,  for  iDolanoe,  the  u^e  of  t«nt.«,  application  of 

•chea,  and  uve  of  liot  wat4fr  InJpctloiiH.    Thefie 


many  of  i- 
warmly  r- 
general  pi 
pleterHrii! 
win  find  1 
BStd,  and  .^ 


Tl»e  book  l»  one  to  be 

I  eftpeclally  to  nludento  and 

■  hn  nf*ed  a  conoifie  but  com- 

1  'lecl.    SpecUdnta,  too, 

la  Ita  p«gea.— BMfofi 

.1  A  1883. 
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Lea  Brothers  &  Co.'b  Publioatiows — Dls.  of  Women,  Mldwfy. 


EMMBTf  THOMAS  ADDIS,  M.  D.,  LL.  D., 

Surgeon  to  tht  Woman't  Bo^vtaly  Sew  York,  ett. 

The  Principles  and  Praotioe  of  Gyncecology ;  For  the  use  of  Studento  And 
Practitionere  of  Medicine.     New  (third)  edition,  thoroughly  revised.     In  one  Urge  and  my 
handsome  octavo  volume  of  880  pageA,  with   160  illustrations.     Cloth,  $5;   leather,  |6; 
very  handsome  half  Russia,  raised  bantls,  $6.50. 
We  are  fa  doubt  whether  to   coDgrmtulftle  the  |  the  privilege  thus  offered  them  of  p«rafliiK 


Author  more  than  the  profe9i>ion  upon  the  appear 
ance  ^f  the  third  edlLion  of  thin  well-known  work. 
EmbodylnfCi  an  ft  doeH,  the  life-long  experience  of 
one  who  hon  couMpiruouv>ly  dintlngulnhed  hfninelf 
A^  a  hold  and  ^ucec<>')ful  operator,  and  who  ha« 
devoted  flo  much  attontton  to  the  specialty,  we 
feel  sure  the  profesnion  will  not  fall  to  appreciate 


rlAWB  and  practice  of  the  author.    Hi»  • 
of  purpose  and  conftclaotloanneaa    an 
Hegiveg  not  only  hU  Individual    experlene*  1 
endeavors  to  represent  the  actual  state  of  g 
cotofd'^al  ftcienrte  and  art.— 5ri<uA  Mtdical  • 
no^.  May  16, 1886. 


TAIT,  LAW80N,  F.R.  C.8., 

Profeuor  of  OyrvBtotogv  in  Qutai'a  ColUqt,  Sirmingliam ;  lat*  Pretidml  of  (A«  BritUh  Of»*- 
roloiji^at  Boctety  ;  Frltov  Amcnean  QynffoU,g\cal  Snriety. 

Diseases  of  Women  and  Abdominal  Surgery.  In  two  very  huidaome 
octavo  volumes.  Volume  I.,  654  pagea,  62  engravings  and  3  plates.  Cloth,  $3.  Jvt 
ready.     Volume  II.,  preparing. 


The  plan  of  the  work  does  not  Indicate  the  regu- 
lar nystetn  of  a  t«xt  book,  and  yet  nearly  erery- 
thlng  of  dlxeaee  perlaintng  to  the  varloun  or|i;anii 
receive))  a  fair  connideration.  The  dexcrlption  of 
dlsea<ied  conditions  la  exoeedlngly  clear,  and  the 
treatment,  medical  or  surglcsl,  In  Tery  gatlsfactory. 


Much  of  the  text  la  abundantly  Illustrated  «itti 
canea,  which  add  Talue  In  showing  the  results  of 
the  BUggeat^d  plana  of  treatment.  We  feel  000* 
fideot  that  few  gyneoologlats  of  the  oountry  will 

fall  to  place  the  work    In  their    libraries Tht 

Obitftrit  OautU,  March,  USD. 


DAVENPORT,  F.  H.,  M.  D., 

Auutant  in  Qynmeology  in  Ou  Medt^al  Depnrlment  of  fforvard  Univ9r*iti/,  Boston. 

Diseases  of  Women,  a  Manual  of  Non-Surgical  OynaacoloKy.  D»- 
signed  especially  for  the  Use  of  Students  and  General  Practitioners,  in  one  nandaom* 
]2ino.  volume  of  317  pages,  with  105  illustrations.     Cloth,  (1.50.     Jutt  ready. 

Everything  la  of  the  newest,  freshest  and  moet 

firactlcal,  so  much  so  that  we  hare  recommendsd 
t  to  our  ciaaa  of  gynecology  student*.    What  the 


We  agree  with  the  many  reriewera  whose  no- 
tices we  have  read  In  other  Journals  congratulating 
Dr.  Davenport  on  the  success  which  he  has 
attained.  Be  has  tried  to  write  a  book  for  the 
student  and  general  practilloner  which  would 
tell  them  Junt  what  they  ought  to  know  without 
distracting  their  attention  with  a  lot  of  complta- 
tions  for  which  they  cauld  have  no  possible  line. 
In  this  be  has  been  emlnentty  aucces^fut,  There 
is   not    even   a   paragraph   of    useless    malter. 


author  adriseo  in  the  way  of  treatment  has  all 
been  practically  tested  by  himself,  and  eaoli 
method  receive*  only  so  much  commendation  as  he 
ha<i  found  that  U  deserves.  We  are  aure  that 
these  g<>od  qualities  will  command  for  It  a  targe 
sale.— Qifuida  Uilieal  Btcord,  Deo.  UtQ. 


MAY,   CHARLES  H.,  M.   D., 

Latt  Bouse  Surgoon  to  Mount  Sinai  HotpUnt.,  iV«io  York. 
A  Manual  of  theDiseases  of  Women.   Being  a  concise  and  systematic 
sition  of  the  theory  and  pructlce  of  gynecology.      New  (2d)  edition,  edited  by  L.  8.  Bail, 
M.  D.,  Attending  Gynecologist  at  the  Harlem  Hospital,  N.  Y.     In  one   12mo.  volume  of 
360  pages,  with  31  illustrations.     Cloth,  $1.75.    Jual  ready. 


This  la  a  mununl  of  gynecology  in  a  very  con- 
densed form,  and  the  fiict  that  a  aecond  edition 
has  been  called  for  Indlcate-i  that  It  hut  met  with 
a  favorable  reception.  It  la  intended,  the  author 
tells  us,  to  aid  the  student  who  after  having  care- 
fully  perused  larger  works  dealrea  to  review  the 
subject,  and  he  adda  that  It  may  be  useful  to  the 
practitioner  who  wishes  to  refresh  hla  memory 


rapidly  but  has  not  the  time  to  consult  larger 
works.  We  lire  much  atruck  with  the  raadlneas 
and  convenience  wiih  which  one  can  refer  to  any 
auhjeot  coi^tained  in  thia  volume.  Carsfhily  com- 
piled indexes  and  nmple  Illustrations  also  enrich 
the  work.  This  manual  will  be  found  to  fulSl  its 
purpoaea  very  satlefBCIorily. — Th*  Pkgiieja*  mmi 
Surgton,  June,  IS9a 


DUNCAN,  J.  MATTHEWS,  M.D.,  LL.  D.,  F.  R.  S.  E.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Ssant  Bar- 
tholomew's  Hospital.     In  one  handsome  octavo  volume  of  175  pages.    Cloth,  (1.50. 

They  are  In  every  way  worthy  of  their  author  ;  rule,  adequatelv  handled  In  the  text-books;  otban 
Indeed,  we  look  upon  them  as  among  the  rnoat  I  of  them,  while  bearing  upon  topics  that  are  osually 
valuable  of  hla  contributions.  They  are  all  upon  treated  of  at  length  in  such  works,  yet  bear  such  a 
mattera  of  great  interest  to  the  general  practitioner,  atamp  of  Individuality  that  they  deserve  to  l>e 
Some  of  them  deal  with  subjects  that  are  not,  as  a  I  widely  r«ad.— JV.  T.  Mcdteat  Journal,  March,  un. 


HODOE  ON  DISEASES  PECULIAR  TO  WOMEN. 
Including  Dispiacemenlaof  the  Uterus.  Second 
edition,  revised  and  enlarged.  In  one  beauti- 
fully printed  octavo  vi)Iume  of  .'>19  pages,  with 
original  Mlilatrationa.     Clnlh,$l.&0. 

KAMTfBOTHAMS  PRINCIPLES  AND  PRAC- 
TICE OF  OBSTKTUU:  MEDICINE  AND 
fllTROEIty.  In  reference  to  the  Prooeaa  of 
PariuWllon.  A  new  and  enlarged  edition,  thor- 
oughly revised  by  the  Author.  With  additions 
by  W.  V.  KuTisa,  M.  D.,Profess(tf  of  Obatttrlcs, 


etc.,  in  the  JefTeraon  Medical  College  of  Phila- 
delphia. In  one  large  and  hf>Qd«ome  imperial 
ootaro  volume  r>f  >'(>i  ivitcea,  with  ^^  full  paga 
plateaaad  4.'!  w^.    '  '  o  text,  contalntngTn 

all  nearly  'iOn  b.'  :(>a.    Strongly  bound 

In  leather,  with  ■  i  I-,  ?7. 

WESrn  LECTURES  ON  THE  DISEASES  OF 
WO.M  EN  Third  American  from  the  third  Loo- 
don  edition.  In  one  octavo  volume  of  MS  I 
Cloth,  S3.75;  leather,  HTS. 
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PJMVIN,  THEOPHILU8,  M.  D.,  LL.  D., 

Prof,  of  Ohttetrte*  and  tht  l>iit<uu  of  Wonitn  and  Childrfn  m  Jt^tmim  Xni.  C\>U.,  PhUa. 

The  Scienoe  and  Art  of  Obstetrics,  New  (2d)  edition.  In  one  handsome 
8vo.  volume  of  701  pages,  with  239  engravings  and  a  colored  plate.  Cloth,  $126;  leather, 
f  5.25.     Just  rrndij. 

The  exceptional  demand  for  Dr.  Parvin's  great  work,  not  only  in  Americn  but  also 
in  England,  exhausted  a  very  lurge  lifBt  e<lition  in  three  yeare.  The  author  ha«  improved 
the  opportunity  aRUrded  by  the  call  for  a  new  edition  by  a  thorough  revision  and  by  the 
inclusion  of  all  material  nece8s.-\ry  to  hring  the  work  fully  abreast  of  its  subject. 


PLATFAIR,  W.  8.,  M.  J).,  F.  M.  C.  P., 

Profaaor  of  ObUttrit  McdinnA  in  King**  ColUge,  London,  etc. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (6fth) 
Ameriran,  from  the  seventh  English  edition.  E<lite<i,  with  additions,  by  Robert  P.  Har- 
ris, M.  D.  In  one  handsome  octavo  volume  of  664  pages,  with  207  engravings  and  5 
plntefl.    Cloth,  14.00;  leather,  ^,00.    Jvsi  ready. 

Truly  A  wonderful  book:;  an  epitome  of  all  nb-  )  tlon  from  the  mnmeDl  of  conception  to  the  time 
stetrlcal  koowledge,  full,  clear  and  concise.  In  j  of  corap1et«  Inrotutton  baa  had  the  author's 
thlrteon  yearn  It  ban  reached  neTOD  editlooft.  It  patient  att«ntton.  The  plates  and  ItluMrattonff, 
U  perh»pfi  the  moRt  popular  work  of  Itit  kind  erer  |  carefully  ftludted.wtU  teach  the  Hcience  of  mtd- 
preHented  to  the  profession.  Boginnfng  with  the  i  wlfwry.  The  reaner  of  thl«  book  will  hare  before 
Anatomy  and  phyttjology  of  the  organs  conoerned,  I  him  the  rery  latent  and  bent  of  obstetric  practice, 
nothing  la  len  unwritten  that  the  practical  no*  !  aod  alBo  of  all  the  coincident  troubles  connected 
coucheur  shonld  know.  It  se^ms  that  ererv  '  therewith.— ^ufAtfm  i'raefi^umflr,  Dec,  1889. 
conceirabte  phynlologicat  or  pathological  ooodi-  | 

KING,  A.  F.  A.,  M.  D., 

Frofeuor  of  Ofmtttruii^  and  Dueoita  of  Women  in  tKt  MetUetU  Dtpariment  of  tfu  CMumMon  I7f»v^- 


itity,  WfuhtngUm^  D.  C,  and  in  ih4  Vniveritity  of  Vermont,  etc. 

A  Manual  of  Obstetrics,    New  (fourth)  edition, 
volume  of  4Ci2  pages,  with  140  illustrations.    Cloth,  $2.50. 

Dr.  King,  In  the  preface  to  the  first  edition  of 
this  maonaU  mode(«tly  ntatefi  that  *Mtfl  purpose  In 
to  furnish  a  good  groundwork  to  the  f4tudent  at 
the  tteglnntng  of  his  obstetric  Mludlen."  Its  pur- 
pose la  attained;  It  will  furuj.th  n  K'>od  ground- 
work to  the  »t.udent  who  carenjily  readmit:  aod 
further,  the  bui^y  practitioner  hhouM  not  scoro  the 
volume  because  written  for  ntudentR,  a<t  it  coa- 
tninn  much  TaluaNe  obstetric  knowledge,  ffome 
of  which  is  not  found  In  more  elaborate  tezt- 
bookfi.  The  chapters  on  the  anatomy  of  the 
femitle  geoeratlre  organs,  mennlruntloo.  fecunda- 
tion, the  signs  of  prcgtiaocy,  and  the  diseases  of 
pregnancy,  are  all  excellent  and  clear;  but  it  is  in 


In  one  very  handuome  12nio. 


the  description  of  labor,  both  normal  and  abnor* 
maT«  that  Dr.  King  Is  at  his  best.  Here  his  style 
Is  so  concise,  nnd  the  Illustrations  are  so  good, 
thnt  the  reriest  tvroconid  not  fall  to  receive  a  clear 
conception  of  Inbor,  its  romplications  and  treat- 
ment. Of  the  111  IMuslratlonti  It  may  he  safely 
said  that  they  all  ttiuAfrntc.And  that  the  engraver  s 
work  In  excellent.  The  name  of  the  pitbli>iher]f 
Is  ■  Btifflclent  guarantee  that  the  work  Is  pre- 
sented Id  an  attractive  form,  and  from  every 
standpoint  we  can  most  heartily  recommend  the 
book  both  to  practitioner  aod  studeat.— 7%<  ifedi- 
ccU  y*v}M,  Dee.  7, 18S0. 


BARNBS,  BOBERT,  M.  JD.,   and   FAJf COURT,  M.  D.^ 

Phyn.  to  the  Oeiierat  Lying-in  Bortp.^  Lond.  Otatetrie  Phyt.  to  St.  TVwovm'  £fo*p.,  Lofid. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Student  an<!  the  Practitioner.  The  Section  on  EmbryoU>gy  by  Prof.  Milnea 
Marshall.      In  one  8vo.  volume  of  872  pp.,  with  231  illustrations.    Cloth,  $5;  leather,  $6. 


The  immediate  purpose  ofthe  work  istofurnish 
A  handbook  of  obstetric  medi(>lne  and  surgery 
for  the  uee  of  the  student  and  (iractltioner.  It  \* 
not  an  exaggeration  to  say  of  tho  book  that  it  1« 
the  best  treatise  In  the  English  language  yet 
published,  and  this  will  not  be  a  surprise  to  those 
who  are  acquainted  with  the  work  of  the  elder 
Barnes.     Every  practitioner  who  desires  to  have 


the  liest  obstetrical  opinions  of  the  time  In  a 
readily  accessible  ana  condensed  form,  ought  to 
own  a  copy  of  the  book. — Journal  of  th4  Anieruan 
3ff'Ucal  Atforiation^  June  12,  1886. 

The  Authors  have  made  a  text-book  which  Is  In 
every  way  quite  worthy  to  take  a  place  bealde  the 
beet  treatises  of  the  period.— Ar«w  York  Madi^l 
Journal,  July  2, 1887. 


BARKBR,  FORDTCE,  A.  M.,  M.  D.,  LL.  2>.,  Edtn., 

Clinical  ProfcMor  of  Midwifery  and  the  DittOMM  of  Women  in  the  BaUefue  ffonpital  Mtdienl  College, 
iV«p  I'orA^  Honorary  Ffitfow  of  tM  Oltetetrical  SoHetie*  of  London  and  Edxnburgh^tc,  etc. 

Obstetrical  and  Clinical  Essays.    12mo.,  about  300  pages.    Pteparing, 

PARRY,  jony  s.TmTdT, 

Obtletrxciim  to  the  PhilruUlpliui  Hnnpilnl,  VK^Prtirtml  of  tlu  Obtttt.  SoeMy  of  PKiltuMpltia. 

£xtra -  Uterine  Pregnancy:  Its  Clinical   History,   Diagnosis,   Prognosis  and 
Trc4itment.    In  one  handsome  octavo  volume  of  272  pages.    Cloth,  $2.60. 


WnfCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed. 
For  Students  and  Practitioners.  Tninnlated,  with  the  consent  of  the  Author,  from  the 
Moond  Oerman  edition,  by  J.  K.  Chai)W|<?k,  M.  D.    Octavo  484  pages.    Cloth,  (4.00. 


A9RWEM/8  PRACTICAL  TREATISE  ON  THE 
DISEASBB  PECULIAR  TO  WOMEN.  Third 
Amprtcan  from  th*  third  and  revised  I/ondoo 
sdltlon.     In  onn  Rro.  vol    pp.  ,vjri.     Cloth.  |3.M}. 

TANNER  ON  PRE<1NANCY.  Dclavo,  MM  |«se«, 
colored  platex.  in  cut*.    Cloth,  t*M 


CBrtlRCHILL  ON    THE    PUERPERAL  EEVER 

AND  OTHER  DISEASES  PECULIAR  T(V  WO. 

M  EN.    In  one  Sto.  vol.  of  4S4  paces.    ClothTn.M. 
MEIOS  ON  THE  NATURE,  Smira  AND  TRKAT- 

MEMT  OF  caiLOBEDFEVER.    lo  ou  «va. 

volume  o(a4Avft«,**-    ^\«rai^>1^»L 
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JjBISHMAJ^,  WILLIAM,  M.  D., 

Jic(jiu«  Prvfei»or  0/  Mvhmfvn/  in  the  University  of  OUugoie^  eifL. 

A  Systeln  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  etlition,  revi0e<i  by  the  Author^  with  additioos  bj 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hospital,  etc.  In  one  Urge  and 
Tety  h&ndfiome  octavo  yolume  of  740  pages,  with  205  llluatnitions.  Cloth,  $4.50;  leather, 
$5.60. 


The  author  in  broad  In  hie  t^achlDgn,  and  df.-*- 
cUBneH  briefly  Ih^  romparatUe  anatomy  of  the  pel- 
rin  and  the  mobility  of  the  pelvic  articulatJonfl. 
The  second  chapter  le  deroted  e^peciallv  to 
thentudy  of  the  peWlfl,  while  in  the  third  (be 
fcmale  or^^ann  or  generation  are  introduced. 
The  structure  and  deTelopment  of  the  ovum  are 
admirably  described.  Then  follow  chapters  upon 
the  TarloUB  subjeot^  embraced  in  the  ntudyof  mid- 
wifery. The  descriptions  Ihronghoiit  the  work  are 
plain  aud  pleaf^lng.  It  in  sufficient  to  state  that  In 
thin,  the  last  edition  ofthln  well-known  work, every 
recent  advancement  In  this  field  has  been  brought 
forward. — Phytitutn  and  Sitrgeoii^  Jan.  188(». 

To  the  American   student  the  work   before  as 


must  prove  admfrablyadapted.  Complete  in  all  Iti 
parts,  eesenttally  modem  Id  ita  teachine^,  and  with 
demnnstrations  noted  for  cleameae  and  preci-^ioo, 
it  will  gain  in  favor  and  be  recognlaed  a»  a  wojk 
of  standard  merit.    The  work  cannot  fall  to  bt 

SopuUr  and  is  cordially  recommeDded.— JVl  0. 
fid.  imd  Sitrg.  Joum,,  March,  1*80. 
It  has  Vieen  well  and  carefully  wrltleD.  Tha 
vlewf  of  the  author  are  broad  and  liberal,  and  bk> 
dicate  a  well-balanced  Judement  and  matnrad 
mind.  We  observe  nn  spirit  of  dogmaii^ffl,  bat 
the  eameat  teaching  nf  tne  thoughtful  obeerver 
and  lover  of  true  science.  Take  the  volume  at  a 
whole,  and  It  has  few  equals. — Maryland  JTtduai 
Joumnl^  Feb.  18»0. 


LAND  IS,  HENBY  G.,  A.  M„  M.  D., 

Froftntnr  of  Obttetrics  and  the  />ueajiei  of  Women  in  Starling  Mtdieal  Gollgge^  Oolumbui,  O. 

The  Management  of  Labor,  and  of  the  Lying-in  Period.     In 
handsome  12mo.  volume  of  ^4  pages,  with  28  illustrations.     Cloth,  $1.75. 

The  author  has  designed  to  place  in  the  hands 
of  the  young  practitioner  a  boolt  in  which  he  can 
find  necessary  information  In  an  instant.  As  far 
ae  we  can  aee,  nothing  is  omitted.    The  advice  is 


one 


tempt  any  one  who  should  happen  tocommeoct 
the  book  to  read  it  through.  The  aaihor  pre- 
supposes a  theoretical  knowledge  of  obetetrlc^ 
and  has  consistently  excluded   from   this  Httla 


aoUDd,  and  the  proceedures  are  safe  and  practical,  i  work  everything  that  Is  not  of  practical  uaa  lo  the 
Otntraibiatt  fikr  Qynakologit^  December  4.  1886.  i  lying-in  room.    We  think  that  if  it  Is  as  vldtty 

This  Is  a  iKwk   we  can   heartily  recommend.  |  reaaafl  it  deserves,  it  wfH   do  much  to  Improve 
the  author   goes  much  more  practically  into  the  |  obstetric  practice  In  general. — S<x9  Oritan*  Sitdi- 
details  of  the  management  of  labor  ttian  most    eai  and  SUr^wo/ ./oumcu.  Mar.  1886. 
text-bookf>,  and  Is  ao  readable  throughout  aa  to  \ 


SMITH,  J.  LEWIS,  31.  D., 

CXinical  Proftttor  of  Dueaset  of  dtildren  in  Uu  BtiUvut  Botpital  Mtdical  CbUft,  N.  T. 

A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.  New  (nzt¥ 
edition,  thoroughly  revised  and  rewritten.  In  one  handBome  octavo  voltime  of  8C7 
pages,  with  40  illiiBlrationei.     Cloth,  $4.50;  leather,  $5.50, 

For  yearw  it  hafl  f^tood  hfph  in  (he  confidence  of 
the  profeH.slon,  ftnd  with  the  additions  and  altvr 
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atioiis  now  made  it  may  be  said  to  be  the  t>est 
book  In  the  language  on  the  subject  of  which  it 
treats.  An  examination  of  the  text  fully  sus- 
tains the  claims  matje  In  the  preface,  that  '*in 
preparing  the  sixth  edition  the  author  hw*  revised 
Ibe  text  to  such  an  extent  tha(  a  considerable 
part  of  the  book  may  be  coosldered  new."  If  the 
VouDg  practitioner  proposes  to  place  in  hfs  library 
bat  one  book  on  the  diseases  of  children,  we 
would  unhesitatingly  say,  let  that  book  bo  the  one 
which  Is  the  flubject  of  this  notice.— Tfte  Amgr\ean 
Journal  of  the  ^fed^ca^  SrienfM,  Aiiril,  1S86. 
No  better  work  on  children's  diseases  could  be 

ftlaccd  In  the  hands  of  the  student,  containing,  aa 
t  does,  a  very  complete  account  of  the  symptoms 
and  pathology  of  the  disea-ses  of  early  life,  and 
poasesslng  the  fUrther  advantage,  in  which  H 
stands  alone  amongst  other  works  on  its  subject, 
of  recommending  treatment  tn  accordance  with 
the  moet  recent  Iherapeudcal  views.— .SrtfuA  and 
Foreign  MtdieO'Oiirurgxcnl  JSmeir. 
Those  familiar  with  former  editions  of  the  work 


ill  readily  recognise  the  painstaking  with  whic^ 
this  revision  has  oeen  maae.  Many  of  the  artlelM 
have  been  entirely  rewritten.  The  whole  work  if 
enriched  with  a  research  and  rea»ODlog  which 
plainly  show  that  the  anthor  has  spared  neither 
tim«  nor  labor  in  bringing  it  to  its  preeent  ap- 
proach towards  perfection.  The  extended  Cable  of 
contents  and  the  well-prepared  index  will  enabi* 
the  busy  practitioner  to  reach  readily  and  oaicklv 
for  reference  the  various  subjecte  treated  oi  in  ihs 
body  of  the  work,  and  even  thoee  who  ar«  familiar 
with  former  editions  will  find  the  ImproTwncBti 
in  the  present  richly  worth  the  coat  of  Lh«  work.— 
Ailiinta  yftdital  and  Surgicai  Journal^  Dvc  IMIk 

Dr.  Smith's  work  hasTustly  become  the  staodard 
all  over  the  world  as  the  bmk  on  children>  dis- 
eases The  whole  book  Is  admirable,  both  for  the 
firactltloner  and  the  students  Dr.  Smith  writas 
rom  a  lar^e  experience  and  a  cloee  obeervmlioa 
of  cases  at  the  liedslde.  He  Is  extremety  prae- 
tical,  and  these  facts  make  the  work  what  It  la- 
the best  of  all  work}<  on  the  diseases  of  children. 
—  Virginia  Mtdxeal  Month^^  June,  ISK^ 


OWEN,  EDMUIfn,  M.  B.,  F.  B.  C.  S., 

Suryeon  to  (he  Cftiidren'f  Hotpttal,  Oreat  Ormond  5/.,  London, 

Surgical  Diseases  of  Children.    In  one  12mo.  volume  of  626  pag«^  with  4 

cfaromo-iithographic  plates  and  85  woodcuts.     Cloth,  $2.     See  SericM  of  CUnietU  Matmai*, 
pa^  31. 

One  In  initnedfately  sinick  on  reading:  this  boolc     honestly    recommended    to    both    ettid«ntJ>   tad 
with  its  a^reeahle  style  and  the  erldence  it  eTery-    prACtiliouem.      It  !•  full  of  -.oiiod  inforcnauoa, 

where  presents  of  the  iiractical   familiarity  of  it.<i    pleasantly  giTCD.—^nnnta  ^^rg«ry,  SUqr,  T 

author   with   his   subject.     The   book    may    be  I 

WEST,  CHABLE8,M.D^, 

Phytinim  to  tSt  HiitpiM  for  Sick  CMdren,  London,  ttt.. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood.  In  one ! 

12mc^  voliiuic  of  127  pages.     Cloth,  $1.00. 

CONDIFTS    PRACTICAL   TREATISE   ON    THK 


I    vised  and  augmented.    In  one  oclsTO  vohOMC 
^  TI«va«e«.    Glath,|S.2B;  iMtbar.f 


LsA  Brothers  &  Co.'s  Publications — Med.  Juris.,  Mlscel.  31 

TIDT,  CHAMLES  MEYMOTT,  M.  B.,  F.  C.  8., 

Proftuor  of  Chem%6tTy  and  of  FtyrvMic  Medicine  and  Public  Henlth  at  tht  London  ffotpital^  etc. 
Legal  Medicine.     Volume  II.     Legitimacy  and  Pnlernity,  Pregnancy,  Abor- 
tion, liape,  Indecent   Expoaure,  Sodomy,  Bestiality,  Live  Birtli,  Infanticide,  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Sii^ocation.     Making  a  very  handsome  imperi&l  oc- 
tevo  volume  of  629  pages.     Cloth,  $6.00 ;  leather,  f 7.00. 

VoLlTME  I.     Containing   664    imperial   octavo   pages,  with  two  beautiful  colored 
plates.     Cluth,  $6.00;  leather,  (7.00. 

The  MitlafMllon  expres.ood  with  the  nri>t  portion  ;  tables  of  caseii  Appended  to  each  dlvUloa  of  the 
of  Ihln  iroric  Ix  In  do  ictxe  leoxened  by  »  prruMal  of ;  subject  munt  ha>e  oo>t  the  author  a  prodlgloiu 


tlip  wcond  Tolume.  We  find  It  chn'ractcrited  by  :  amouni  of  labor  and  research,  but  they  oonifltuta 
the  eame  fuloena  of  detail  aod  clearneHt4  of  ex*  one  of  the  most  valuable  features  oi  the  book, 
pre>'Sion  which  we  hid  oocw>lon  »o  highly  to  com-  ,  eapeclaliy  for  reference  In  medlco-le|{al  trials.— 
mend  In  our  fnrmer  notice,  and  which  render  it  ho  American  JitunuU of  the  Aledi&U Sciences,  April,  1684. 
valuable    to    the   medical    jurist.      The   copious 
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TAYLOR,  ALFRED  S.,  M.  D., 

Lecturer  on  Medtcnt  Jurieprudenec  and  ChevHStry  m  Guy'i  Hotpitat,  l/mdon. 

Poisons  in  Belation  to  Medical  Jurisprudence  and  Medicine.  Third 
Americaii,  from  the  tliird  and  revixed  English  edition.  In  one  large  octavo  Tolume  of  788 
pageti.    Cloth,  $5.50;  leather,  $6.50. 

By  the  Same  Author. 
A  Manual  of  Medical  Jurisprudence.     Eighth  American  from  the  tenth  Lon- 
don edition,  tiioroughlyrevijMHl  and  rewritten.     Edited  Dy  John  J.  Reke,  M.  D.     In  one 
large  octavo  volume. 

FEPPER,  AUGUSTUS  J,,  M.  8.,  M.  B.,  F.  R.  C.  8., 

Eiamincr  in  Foreneie  Medicine  at  tfte  Umversiti/  of  London. 

Forensic  Medicine.  In  one  pocket-size  12mo.  volume.  Ptqaring,  See  Stiidtni^' 
Seria  of  MunuaU,  below. 

STUDENTS'  SERIES  OF  MAJWALS. 

ASf>rl«itor  FiHeon  MphiiiaIp.  for  the  tine  of  Students  and  Practitionern  of  Hedldoe  and  Burgery, 
^.itt«n  bjr  eminent  Teachers  or  ExamlDerp,  and  Issued  In  pocket'Size  l'2mo  Totumes  of  300^0  pi 
richly  lllu^iirated  and  at  a  low  price.    Ihfi  following  roliimea  ftr«  now  ready:  TssrsB'  Manual  of 
fffry,  by  Tarioup  wri(eni,  In^hree  Tohimt'N,  each, $2;     But's  CbmparaCitre  Phviio  o^y  and  Anaiomu^t^ 


GovLD'fl  SurguxU  Diagnoiu.  t2:  Robk«tk>n's  Phtjsiolo^ieal  Fhynrs.  $2;  Bruck's  Maleria  M»dicnanti  T%trn- 
pruttc*  (4th  edltioo),  $1.60;  Powkr*«  Human  Phj/twlcgy  (2d  edition),  $1.60;  CbARta  and  Lockwood*«) 
VitMeftffTM'  Jtfanua/,  $1.60;  Raltk's  Chnicat  Chem'»t.rj/,  $1.60;  Tkktks*  Surgienl  Appit^d  Anatomy,  $2; 
PsrPEB'i  Surgical  Pnthotogy^  $2 ;  and  Klkix's  BlrmenU  of  BUtology  (4ih  •dltion).  $1.76.  The  following 
Is  In  preM :    PnrrEB's  f\)ren*ie  AfeduHfu.    For  twparate  notioes  a«e  index  on  lait  page. 


SERIES  OF  CLINICAL  MANUALS. 

In  arranging  for  this  Series  It  has  been  the  def>lKn  of  the  publishers  to  provide  the  profesfitoD  with 
,  A  collection  of  authorltatWe  monogiaphs  on  important  clinical  <)ubject«  in  a  chnap  anii  j>ort»ble  form. 
:  The  Tolttmos  will  contain  about  6A^>  pages  and  wUlbe  freely  illustrated  by  chromM-hthographaand  wood- 
I  OUte.      The  following  Tolumen  are  now  ready:      Yxo  on  Fuodin  Hcntth  and  DiseoMt,^;  BaoADDSKT  on 

the  Pm/a*.  $1.76;  CAiiTrn  A  Krmbt'b  f tpht ho tmif  Surgery,  $2:25;  Hctchiksow  on  SyphiHM,$L25',  Ball  oo 
]  Ihe  Iie€ turn  and  Anut,  %2.'ZS;  Maiu>h  on  the  Jointi^  93;  OwKir  on  Surgital  JDummm  of  Chitfiren,  $2; 
[  MosKts  on   Sur<jlcal    DiJirttjies  of  Cf>e  A'tdnav.  $2.26 ;    Pick  on   Fraetura  and  DUlucatitnu.t^;    Bvtlim  on 

(bo  TijnffHf.,  $t.60;    Thevks  on  Intestinal  Ottstruetivn^  $3;  and  Savaok  on  InsanUy  and  AUi4d  ^smtomSi  $X. 

The  following  is  In  active  preparation:    Lvqam  on  lUttaau  of  the  Urtthm.    For  separata  doUom  •«• 

Index  on  lai<t  page.  

LEA,  HENRY  C. 

Chapters  fk-om  the  Religious  History  of  Spain.— Censorship  of  the 
Press.— Mystics  and  Illuminati.— The  Endemoniadas  of  Queretaro.— 
El  Santo  Nino  de  la  Ouardia.— Brianda  de  Bardaxi.  In  one  12mo.  volume 
of  52'.;  |>agei>.     Cloth,  $2.60.     Jiml  rrcuh/. 

In  making  researches  for  a  History  of  the  Spaninh  Inquisition  the  author  has  l)eea 

led  to  investigate  various  subjects  deserving  of  treatment  more  elaborate  than  could  be 

I  Accorded  to  them  in  a  continunux  narrative.     These  he  has  worlced  out  in  the  present  vol- 

[Hme  in  the  hope  that  beside  the  intrinsic  interest  of  the  themes  themselves,  they  may 

terve  to  explain  some  of  the  causes  which  reduced  to  impotence  a  nation  that  in  the 

•ixteentb  century  aspired  to  universal  monarehy. 

By  the  same  Author. 
Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,   The  Ordeal  and  Torture.    Third  revised  and  enlarged  edition.    In  one 
handaome  royal  12mo.  volume  of  552  page*.    Cloth,  $2.50. 

By  the  Same  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power— Ben- 
efit of  Clergy — Excommunication.     New  edition.    In  one  very  handsome  royal 
octavo  volume  of  605  pagea.     Cloth,  $2.60. 


AUeo'a  Analomy  .... 

AmvrlckD  Journal  of  the  Mnllcal  Bclrnces 

Amerkso  Mysicuu  of  nyaKoloKjr  and  Obslctiici 

Amerlcmo  8TM«m  of  Pnu-tlrsI  Medicine . 

Amertcan  Bntcm  of  Dsntlstry       -         . 

Ashbarat'iBarccrr       .... 

Aahwell  on  DInMea  of  Women 

AUHeld'n  Chrmlatty 

Bait  on  the  Rectum  and  Anna 

Barker*  Obstetrical  and  Clinical  EaBajra, 

Barlow'H  Practice  of  Medicine 

Barnes'  System  ol  Ohfiteirlc  Medloloe 

Barlbolow  on  Klectrl<-Uy 

Baabam  on  Renal  DlAeasea    . 

Bell's  Oomnarutlve  Phyalolocr  and  Anatomy 

Bellamy's  Hunnaal  Anatomy 

Bert7  on  the  S^'e  .... 

tUIInn'  National  Medical  Dictionary     . 
landford  on  Insanity 
Bloxam'fl  Cfaemlstry     .... 
Bristowe's  Practice  of  Medicine 
Broadbent  on  the  pulse 
Browne  on  Uie  Throat,  Nose  and  Gar 
Bruoe's  Materia  Medica  and  Therapeutics 
Bniutou's  Materia  Me^llc^  and  Therapentlcs 
Bryam's  Prwlloe  of  Surgery  . 
Bumstead  iind  Tiiylur  ou  Venereal.    See  Thyloi 
Burnett  uu  the  I'jtr 
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Butlln  on  the  ToDKue    . 

Oarpenler  on  the  Um>  and  Ahuseof  Aloobol 

Oarpeoler's  Human  Ph%'nlo)(Mty      .  , 

Carter*  Frost's  irpiiihalmlc  Surgery 

Ctuunberaon  r>iet  and  Hetilnien      .  « 

Chapman's  lluman  PhyKlolofO' 

Charin'  Pbyslulufilcal  and  Patboloctcal  Cbem. 

C&iorcblll  on  Pueriieral  Fever 

~     ke  and  Lockwood's  Dissectors'  Xanoal 
id's  QuantllallTe  Analysis 
id's  DIsacctor       .... 
looston  on  Insanity    . 

_Jowes' Practical  Chemistry 

OoaUi'  Palholoffv  .... 

Ooben  ou  the  'Throat 


'  Coleman's  Dental  Surrery 

.  Oondle  on  Dlneases  of  C'hndreD 

Comll  on  Hvphllls  .... 

Dalton  on  the  circulation       ,         .         . 

Pallon'n  HumauPhyaloloKT 
I  I>aveiiport  ou  Diseases  of  Women  . 

"Davis' Clinical  l>ectur€s 
Draper's  Medical  Physics 
DruUt's  Modern  Surgery 

-DoDcao  on  Dtseases  of  women 

SancUaon's  Medical  Dictionary 
\  Xdea'  Materia  Medica  and  TherapeuUos 
>  Xdls  on  Dlseaaee  of  Women   . 

£lia' Demonstrations  of  Anatomy 
amet'sdynipcolof^  * 

I  mchaen's  fiyslem  ofSurgery 
IWqaharson's  Tlierapeutica  and  Mat,  Med. 
nnlayson's  Clinical  DIagnoals 
nint  on  Auscultation  and  Percussion 
nint  on  Phthisis  .... 

rltnt  on  Respiratory  Organs 
^Int  on  the  Heart        .... 


runt's  Essays 

jniot's  Practice  of  Medicine 
'  Tolsom's  lAws  of  U.  8.  on  Custody  of  Insane 

Farter's  Physiolaay       .... 
•  Tothergtll's  Handbook  of  Treatment 

Towoea'  Blemeolar^-  Chemistry  . 

wax  on  Dls«aae«  of  the  Skin  . 

rrmnkland  and  Japp's  I  norganlc  Cliemtatry 

Foller  on  the  Luuka  and  Air  Passages     . 

Oanl's  Slurlcnl's  .Surgery 

Olbney'H  Orthopaedic  Snrgery 

Oould's  Surgical  Ola«nosta 

Cray's  Anatomy     ..... 

Greene's  Medical  Chemistry  . 

Green's  Pathology  and  Morbid  Anatomy 

OrlfSth's  Unlven<al  Formulary 

Gross  on  Foreign  Bodies  In  Alr-Pasaaces 

Oroason  Impot«DceaodSI«rtllly    , 

OmsB  on  Urfnarv  Organs 

Onw  System  of  Sorcery 

Baberabon  on  the  Abdomen  . 

Hamilton  on  Fractures  and  Dislocations 

Hamilton  on  Nervims  Diseases 

Hare's  Practlciil  Therapeutics 
Bartshorne'H  Anatomy  and  Physiology  . 
Hartsliorne'ft  Consppctnn  oftheMed.  Science 
Bartshorne'fl  ?^mentlals  of  Medicine 
Bermann's  Rxperlmeutal  Pharmacology 

HIM  on  Hvphllls 

HIlller'K  Handbook  of  Hkin  Dlseaaea 

Hohlyn"*  Medical  Dictionary 

Hodge  on  Women 

Hoflmannand  I'nwer's  Chemical  Analysis 

Holdeu's  Ijintlniarks    .... 

Holland's  Medli-al  Nolee  and  Reflections 

Holmea'  Prlurlplwl  and  Prnrtice  of  Surgery 

Holinea*  System  of  surirer\- 

Bomer's  Anatomy  and  Illslolocy 

Bndson  on  Fever 

Bntchlnson  on  Hvphllls 

Byde  on  the  Dl«eases  of  the  Skin    . 

Jones  (C.  Handfleld)  ou  Nervotn  DIaordera 

Joler's  Ophthalmic  Science  and  PracUoe 


Klot%  Kaonal  ofotnntilea 

Klein's  llUtoIogy 
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Landls  on  fjthor 

La  Roche 

La  Roche 

Laorence  u  )'tithaim1cSurg«ry 

Lawson  o[]         :.     .      i.uandKrelld 

Lea's  ChapLcf*  itoiu  Ucllglous  History  of  Spain 

Lea's  siutilen  In  Church  History 

Lea's  Huperstltioo  and  Forca 

LeeooSyphllh 

Lehmann  s  Chemical  Physlolocy    . 

Leish man's  Midwifery 

Lucas  on  Diseases  of  the  Urethra  . 

Ludlow's  Manual  of  Kxamlnatloiu 

Lyons  00  Fe\er  .... 

Malacb's  Organic  Materia  Medica  . 

Manh  on  the  Joints 

May  on  Diseases  of  Women  . 

Medical  News 

Medical  News  VhdUng  List  . 

Medical  News  Physicians'  Ledger  . 

M>!lK«  on  Childbed  Fever 

Miller's  Practice  ofSurgery  . 

Miller'n  I'rtnrlplwof  Surgery 

Mitchell's  Ner\-ouB  Diseases  of  Women 

Morris  on  DlMwsen  of  the  Kidney  . 

National  I>t<«pehvilory 
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Natloiiiil  MiiIlcMl  Dli 

Nelll  and  Fimith's  Compendinm  of  Med.  Bel. 

Neltleshir  on  Disease*  of  the  Eye  . 

Norrla  and  Oliver  on  the  Kye 

Owen  on  Diseases  of  children 

Parrlsb's  Practical  Pharmacy 

Parn-  on  Kxtra-Uterlne  Pregnancy 

Par%-ln'B  Midwifery 

Pa\-v  nn  Digestion  and  Its  Disorders 

10  t  Payne's  General  PnLhologv    . 
8  I  Pepper's  s>-!*tem  of  Medicine 

IV    Pepper's  Forensic  Medldne  . 

10    Pepper's  Surgical  Palholosy 

13  I  Pick  on  Fractures  and  Dislocations 

19    Plrrle's  System  of  Stirgery    . 

M    Playfklron  Nerve  Prostration  and  Hyaterl* 

an    Playfalr's  Mldwlfkry - 

2S    Polltxer  on  the  Ear  and  Ita  Dtsaasea  .      9 

Power's  Human  Physiolosy  ....  V' 
Purdyon  Drlghi's  DIseaseandAUIed  Affectlona  « 
R«lfe'»  Clinical  Cliemlslry  .  .  .  •«.« 

RanutlK)ttmm  on  Parturition  .       M 

Remsen'n  Theoretical  Chemistry    .  .1* 

Bevnolds' SvHtem  of  Medicine  .  .      M 

Richardson  R  Preventive  Medicine  .  .       u 

Robertson  Urliiarv  Dlseasee  .  .  .       M 

Roberts'  Compen<I  of  Anatomy      .  ,  .7 

Roberts'  Suraery  .  .  .  .      » 

Bobertaon's  Physlnloclcal  Ptaysla  .         •  '•J' 

Boas  on  Nervous  Diseases  .  .        w 

Savace  on  Insanity,  InclndlDC  Hysteria  ,  .  It.fl 

Bcblltr's  RmintlalB of  HlatoVocy,  .       U 

Bchrelber  on  Massage  .  ...       17 

Better  on  the  Throat.  Nose  and  Naao-Pbajynx 
8enn'sSurirlcal  BAc*teriology 
Senesot  en  niral  Manuals     .  .         . 

Simon's  Manual  of  Chemistry 
Blade  on  Diphtheria      .... 
Smith  I  R<lward)  on  Consumption   . 
Smith  I  J.  Lewlsi  on  Children 
Smith's  Operative  Surgery 
atllli  on  Cholera  .... 

Btlll*  A  Malacb's  National  Dispensatory 
StIIK's  Therapeutic*  and  Materia  Medica 
Stimson  on  Fractures  and  Dislocations 
Stimson's  Operative  Surgery 
Students' Series  of  Manuals  . 
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Sturges'  Clinical  Medicine  
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